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The light in a pilot’s eyes 




KEEP 'EM FLYING— BUY WAR BONGS AND STAMPS 



T HERE'S something about a perfectly 
perform Eng aircraft engine thru makes 
a pilot's eyes shine. Unconsciously he is 
probably reflecting the confidence he 
places in it. 

He undoubtedly does not think of h$ 
marvelously ingenious construction, the 
vital roles played by hundreds of pre- 
cision parts each with its own specific 
job to do. No t to him it's one single me- 
chanical marvel, with a distinct person- 
ality p which he has learned tq know and 
respect because he has found it depend* 
able in situations involving life or death. 
The Champion Spark Plugs wt manufac- 
ture for use in aircraft engines of every 
size arc built with thi.v in mind. Ours is 
jus! one component with one vital job 
to do in any engine it guts into. But it is 
a vital product — vital Because it must not 
fail. We never want that Ei-dit in a pilot's 
eyes which bespeaks his silent trust in us 
to be suddenly extinguished by the bitter 
disillusionment which failure u four prod- 
uct would mean. 



That's the kind of responsibility we 
honestly fed for every Champion Spark 
Plug made bv us— that is the trust we 

fail to rUvet, 




SURE AS SHOOTIN, WHEN IT 
COMES TO SYNTHETIC RUBBER, 
&.E GOODRICH GOT THE ' 
JUMP on everybody! 



"It wo* owoy back in 1940, Bill I 

1 know che ft. I\ Goodrich folks 
wtre selling clirts made w ith syn- 
thetic. rubber then “because I 
bn up he a set. Mtirc than half the 
rubher was syntbeTic. , '■ That’s rhe 
ltd def -shcri Vi of Juneau County 
Wisco nsin, talking. Hundreds of 
other oar owners mid companies 
joit] cd h im in helpjfijr to pet 
America's synthetic rubbur pro- 
pram sraned. And they did help 
— by proving that dres made with 
synthetic could take ic. The 
sticrifl’ii tires went 22 n OOti miles. 




Synthetic rubber keeps ''em rolling- Ik F. 

Good rich i* producing fuel tanks, fuel lines 
for airplanes and jeep tires with synthetic, Co 
name :l few. That’s why everybody can't hue 
Sy nth ctic tires today. A s th i s sty nf htiiic poes into 
wartime action die IS. F. Goodrich mad test 
qf 19 J ii) becomes more important to America* 



Vo yr neirf new enr will probably rid? an iircs 
made wholly or partially of symheiic rubber. 
Th at means you'll be poin£ to a lire dealer 
a pain. So remember who made those tires tested 
under actual driving conditions almost tun 
years before she war. If you do, you'll want to 

buy yours front S* F, Goodrich — first in robber* 



A &f th# many tom pa hie* that be tight 
AititHp-nl tirel in 1940 and 1941 
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OOL NOTES 



Maintenance 
and Repair 
Suggestions to 
Prolong Tool Life 



No. 7 NOTES ON USE 
AND CARE OF 
CRESCENT SNIPS 



Crcgcmt Snips are 
made i ci four siylcs. 

The Standard Pat- 
ten] is the mo*t £e n- 
eraJly used type and 
Is designed for cut- 
ting straight Lines 
or circles of fairly 
large radius. Available in & sizes, from 7 Eo H" overall 
Length. The Cutti&fflofioa Pattern* designed after conven- 
tional "circular cutting” types h will cut curves as well a* 
straight Lines. Mode m one a tee Only with drl overall 
length of 12-3/4". The Heavy Duty Pattern is o rugged* 
powerful leverage snip for heavy work. It will cut curves 
os well a* straight tines. One size, 16-1/2" overall length. 
The Circular Catting Pattern is designed especially Jhr 
scroll work and intricate patterns. Two sizes, 7" and 
12-3/4'" overall length. 

The terms Right or Left Hand Snip j and Right or l*cFt 
Hand Cut are often confused. A Right Hand Snip has 
a Left Hand Cut, i. e. it cuts to the operator's Left of the 
lop blade, thus enabling a right-handed operator to see 
the line of cut. The reverse is true of Left Hand Snips, 
All Crescent Snips are Right Hand Snips, 



drill or punch a hole of sufficient size to permit entry of 
the blade tip. Then gradually spiral out Eo Ehe scribed 
line as indicated in the illustration at left below. 



MAINTAIN THIS PROFILE' 
GRIND BEVFLED EDGE ONLY 






HOW TO USE SNIPS. First mark or scribe the work to accuraicly 
locatc the line of -cut. With th-e cutting edge of tike upper blade 
direei ly on the bribed line, begin I he cut with the metal welt back 
into the throat of the snaps. Stop I In. 1 cut just before you reach 
the end of die Cutting stroke and repeat the operation by taking 
another full ^bite". if you permit the snip to cut clean ihrotigfi 
on each stroke, a burred or ragged edge Kill result and it in mors 
difficult to follow ascribed tine. Standard Pal tern snijvs are hc^t 
for culling long, straight lines as the flat inside surface of the 
blade acts as a guide. 

When making short cuts of limited length, open the jaws just far 
enough to permit the desired length of Cut. Then cut through with 
one stroke to the end of the blade. To cut an inside curve, lirst 



SECTION 

A’A 



RE GRINDING. TTm blade contour of firescent Snips in 
the result of considerable research and experiment. It in 
so designed as to present an efficient shearing angle 
throughout the full length of the culling stroke- When 
regrin ding, it is therefore important to maintain the 
original blade contour. Grind only the bevel edge of 
the blade and only in an amount necessary to restore a 
clean, sharp edge. 

In reassembling the blades, take tare riot to overtighten 

l he boll. This caution applies particularly to Crc&cunt 
L.I-112 and 13-116 snips. Blade tension in all Crescent 
Snips is utluined originally by grinding ^unt springing) 
tin: blndcs In shape. 

COMMON ABUSES. Overloading by trying to cut stock 
licyond the rapacity of the snip* or forcing the cut by 
hammering the handles, is- poor practice. Cutting wire 
with snips* likewise, constitutes abuse- This is partic- 
ularly true with snips having inlaid blades although 
since Crescent blades arc solid forgings and hardened 
clear through they an: Iejss Li k-t: I y to he dam- 
aged bv this practice. With intelligent use and 
normal eaTc, Crescent Snips will retain their 




RESCENT TOOLS 

{five 14 /tn ta 



clean shearing edges fur a Lung time. Keep 
joint oiled at all times. Prevent rust by occa- 
sionally wiping with oiled elulh. 

REPAIR PARTS- Bolls and nuEs are available 
for all CrwMQt Snips, Snip ^Imlves” cannot 
be supplied as they 1 must be made up irt pairs 
and matched at die factory. 

MAIL THE COUPON for free reprints of this 
series of 10 informative ads. Indicate whether 
wanted for bulletin board or for 3-ring binder. 

CrtUrQI Tool Cu. , Jd mritHwn, K. Y, A-i 

Please send your "?oo/ Nates" Series 

Q for Bulletin* J_J for 3-ring binder 
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Next Month 



A NNTAPOLIS is 
the staff men 



at war. Among 
who are train- 



ing out future? admirals there are 
veterans of the battles of the Coral 
Sea and Midway. There is still 
glamor on the parade grounds of 
the IX. S. Naval Academy* still the 
time- honored traditions of the 
midshipmen who toss a penny for 
luck at the Tecumseh figurehead 
as they head for an examination in 
“iseamo.” But glamor is crowded 
by hard work from 6:15 am. until 
taps as the boys cram a tough four- 
year course into three solid years. 
Visit “Annapolis at War” in the 
August issue and watch next 
year's crop of ensigns fire big guns 
and tin, fish in Dahlgren Hall. 



Plant Magic 

T3UBBER plantations in the 
^ ^ Mississippi valley? Jt'snotso 
preposterous as it seems. Tropical 
cryptostegia* a latex -bearing bush 
transplanted to California, died of 
frostbite one night— but one test 
patch treated with colchicine sur- 
vived, Perhaps the plant magi- 
cians have found a way to breed 
frost-resistant rubber trees. An 
August feature, “Plants Grown to 
Order/' reports tills and many oth- 
er miracles of the plant chemists 

Tank Busters 
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Hospitals Under Fire 

l^IGHTING Yanks get the world's best medical care, 
and that’s no idle boast. In one group of wounded 
Americans, more than 99 in every 100 recovered- For 
every 125 fighting men there is a doctor — and an August 
feature points out that our goal at home is one doctor 
for 1,500 civilians, while England has a doctor for 2,700 
civil] ans T Germany one for every 32,000 civilians. Blood 
plasma , the sulfa drugs and an “assembly line” providing 
quick treatment in the vital hours immediately after in- 
jury are three factors in the remarkable medical record 
our 53,000 military doctors are setting. 



TyNOSAURS had their day, but 
^ more agile beasts wiped out 
the clumsy monsters. Now it is the 
turn of the multi- ton German tank 



— facing extinction as the fast, 
maneuver abJe Yankee tank-bust- 
ers and the British fighter planes 
unleash their armor -piercing 
shells. Our tank destroyers pack 
the knockout punch, an account in 
next month's Issue reveals. 



"You Can Do It Better With Gas” 

r^ROM an unwanted byproduct that was piped away 
and let blaze* natural gas has emerged as one of Amer- 
ica’s richest resources* Dr, Gustav Egloff, noted petrole- 
um scientist, in an article next month tells of the varied 
uses now made of natural gas — as an anaesthetic* as a 
quick-ripening agent for fruits, in the manufacture of 
synthetic rubber and plastics and aviation gasoline. It 
can be processed into food, or into the most destructive 
explosive known to man. 
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CLEAN OUT THE ENGINE OF 
YOUR CAR WITH PYROIL 



Now, b&fore Urn heat of sum-rntr comer., clou n. out the mui r.e 
ul >o\jt cur with Py radii 





Net fun-slapr nr bather. Merely ndd a pint of P? rnj] In cTazikcuso 
«!)■ PyrolE'l berwllt# werh wNUl yau drlv* iM wNH# y<mr car 
li id It. When the nil ta iSc’Ujli ■:■■.!. you 

l'i: ill If h:Ll!j.ILLi 1 CtaLikCLii£ jml A CiCOUCJ 

vnvlnnl 



VICTORY 

size 

a o unces 



VI ti| Inner parts _-irc :ru nr:kil constantly 
Iw SVrMjJ. t-'Lfi.L. PyrolL cEeami l/ii t 
* Tti'-Ic [rum. carbon and dirt, Unlc-:s 
y on uiki.- rJnid. care of your can Lhn^o 
rontDinkimlfm Ai/rmn-i-iJilnic c-nsjly. But 
]"vtdiI keen? them freini- ' ‘■(punny nflf up 
the »DTfciir" In BdiSLtsnn, ih* unr or 
I'vriJll I tf h pTv<™isnvtf icld-cor- 

rorLcn and rust. 

Su.rtini i hit it ail up. pv.mii adds te ihe 

i iiV uf your h-iLi^i ■■ t. 1i lm l ■ l ■-. i ■ ■ ^ 

■ nii^jLJiU. powDcfuLly. day In and. iJj>- 

duL 

.So. set acme FyroJl tpiluy at your fa- 
vorite scrvle-c aiuidon. ^rat'>‘ nr auto- 
motive dciilcrr. Matiufacicurcd. nnd 
ftmi routec^t by Pyroll L'omna-ny, 
W. V. Kidder, Fannrf.tr, ST Pyroll 
Blot;., "Lilt. nihHL , VTiiCuiU-LiL, 17. a-. A_ 
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AUTOMOTIVE 
SPARK PLUGS— 
built hy AC since 
I90R 



A u a rdWft* t£f mm and 
of AC pa $tpf*mb*r 
2, i£43j fer PMfffa 

in print bring 

for Victory. 



YOU lUIMfcMDfiR. 11 Suzy -Q "— famous 
Flying Forrrcss rhat destroyed every 
Zero attacking from the rear. She 
was one of the first wadi .30 calaber 
tail Ll s tinge is" - like those AC has 
been building smee nine wt&iit&j f^/ort 
Pf&rl Hss rbtiTi 

Aerial gunners, know that die shatter- 
ing blast of those machine guns must 
be "on tap" all the time. So, those 
guns are cleaned, oiled, and ad justed 
afteYevery trip aloft. Marvels of pre- 
cision workmans b ip f (he guns never- 
theless need service to Keep them 
in fighting trim. 

Expert Citrr/or Iant Upark Fluff 1 

The same thing is true of 
the AC Spark Flugs which V 
fire the engine of your rat, 
truck, or tractor. Symbols 



of quality and performance to million; 
of motoric rs’ these plugs need clean- 
ing and adjusting every few months. 
This service is easy to get. Every me- 
chanic -everywhere— rend ers valuab Ee 
conservation service., This is being 
augmented, now t by trained AC serv- 
ice men who are carrying to all serv- 
ice organizations the latest methods 
of diagnosis and repair of AC prod- 
ucts, (The panel below indicates what 
this service is, and why you need it,) 
We urge you to follow the simple 
SuggesrEiin^ — to Save gasoline, oil, 
and tires. 

When replacement is need- 
ed, select AC— and be sure 
of complete satisfaction r 

AC 5PAILK PLLKS DIVISION 1 
GENERAL motors corporation 



machine Guns 

— built by AC aiuo.- 
fiinc moetlis before 

Pearl Hu.rbi>r. 
(\Iuujj1inJ iri-Murun 
bcf-fisher,} 



SPARK 

PLUGS 



OIL MITERS— Slow driv- 
ing icceEf rate? rhe 
brmuiQn of iwt nod 
Tirbrin la engine oU. 
If act rofliiuiU El- 
Hrnl from the oik eIili 
dirt will flog piisoa riap, 
-which ciii»v Jachih^ coo- 
iLLm[k'ijoo of oil add jti. So, 
Jtplict your fill hit tt eh- 

mtEII wtlfflHH jour dealer'i 

AC Oil T*tt P ad i hows hut 
youf -oil ifl ditty. 



imit PLUGS— *Dirry Ot 
worn pliJ&l waju 11 
much gii *R one cou- 
pon in ten. They ilw 

ciliu hud starting- wbJdl 
wei^fnf your bittery^ Uilder 
presepr *Jow driTiltf COC1- 
liriosi, hire your plugs 
cktDfd *nd idjutfcd Tvery 
few pnopuhi- 



air cleaners— A dirty 

lif cltinrr Inrmiei 
gasoline consumpiion 
because it rhohe* dflwft (he 
flow of sir into die ctfbuteE- 
or. Your P.1T cleaner should 
b-e rinsed whenever your c*f 
ii lubiicutrd, 

fUU. PuMf s— Pricifcally 
rouble free. But, if 
yonri hi* bees in ua« 
Ihinyvt Forty ihouu&d 







Jnjlfl, it nnpy he wom to rflC 
poin t where*chetjQ-u p it dufi. 




PRFVftta INSTRUMENTS— .Speed- 
ometer, fuuhiiE pj,uge p nil 
press ure ^lugr.immeicr.ind 
tejnpera.ru.re giuge seldom 
need servtre. But, if ihew 
(lye trouble^*?* dieiU CM*a 
!Or d t one*. 



BRING VICTORY OUICKE R — BUY U, S. WAR SAVINGS STAMPS AND BONDS 



JULY, 1943 



5A 




(Can.ll autd iTtm page 4A) 

OuUide Hid tAbk for broader huDiiii, „ 

FiraOtn kee j» b«Wve auper drab 

Air eempresgor an tia-ctoF lnn*ics lire* 

FipiiNmjFe 

H|I*tibe rack and lap desk. . rp 

FSn-n? Ism p ..,.+ 

Cabinet table „., rr , 
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Measuring curved surface*; with micrometer 1-111 
HOUSEHOLD 

Cart holdi tldb-lEn 1*1 

CJ-oili belt turned eas-LLy ... IK 

Locking Jislsp gereiti 9! 

Attention So win dawn . . , . 9S 

No|" Ihg home problems. . . . 5I-FE3 

CEutilHplRI hold drap*-* whEEr Keaning K 

whf-eif-4 curt ft** rat* ... PT 

Kerping dap's Iraih tram tangling IK 

Fuel-oil drum gauge IK 

CMfclni ctnnjnyii.ud seals- sink JuJnl-* I US 

Make gutters M. . ........ ....... ......... 1(9 

Sink cabinet rabbeted far linoleum 1 1-1 

r*p«r-2lt*.d lia-t stands IIS 

Maklnr srerrt locit. 1 Ifl 

Increasing life nf lamp f-nrd . . . , . 151 

FllUCillnf bnl holes In linoleum IK 

LAWN AND GARDEN 

Slake *P gopporl plant*. 55 

Irrigating i Tate in fli 

“ fc ~ ' " . 1*B 

115 
.119 



Slanted trrllii fur 1 tuHlilwi.. 

On tdooT kltehtiv* 

Lighted waEI fou n Ea I □ 

OFFICE 

Stapling fsilde 

Letlrr sealed with n*U |Mi|iph, ...... . . . . 

Eujj' 1 blot Ink an legal papers. . 

1-nt'k btfl kit file draw* F . ......... 

Cnard fop p*pir jpJndle. 

FAINT AND PAINTING 

Making m ankJ n* Lap* 

Fainting water-softener tanks 

"Kawii.il of arms" far spray gunners 

Cleaning pallUbfiSBftM 

PHOTOGRAPHY 

ClO**-Ups tkb any eaknera 

attachment tw trimmer,. , 

N I* ns Up surface for paper ruEEer 

PElm •rt.i.sbed Ultder sbawet 

Tin banes on wall while prints dry 

Transparent fci aiineegee" plaits 

Rainproof cdfer for caldera 

Cutting IlftvH CD procM* H | till 

Direct Incusing .guide rT , r , 

Tape bolds biper on easel 

Safely film -drying tlEpa. 

POWER TOOLE 

Hinged holder For shaper tool bits . 

Sptihx -loaded lathe cBHter .......... . 

Afpeftlpt tiling . , ,, r . . rT . Ti + l + n r + . + i-r + t + . + .-l , r - 

lIoLd-donn for drill press. .. + . 

TtAnio AND ELECTRICITY 

lirlpfpl antran* I ns tail ail on biqtfl..,.. 

iH Fop corn ran" signs L generator Lines up anr receirer . . 
Keeping uU rjfi Ob, teles IsEob’a 3-rurrboard. . 

STORE AND iHOP 

Ramp fop platform truck , . 

Canvas bars fur delivery bike 

grounding puftiiMc tif.zUit maeblnes 

Linoleum roll cnosed la metaL basin ..... ............ 

Naveben an mt« *Ld tasttintr 

T0T8, GAMES, N'OYEI.TIES- 

Novel desk Ut._._ 

J dl nit il pan f ............................ 

Damboo mar hint gun ... 

WOODWORKING 

Impra-red Ealbe faceplate 

FEomemiuft bar eUm p ........... r .... . 

Cut-off gauge for Jigsaw T , r , 

Ejec Lur far h ale B*W 

MISCELLANEOUS 

Rklaed 1 b tt#r* Em rrm ent . 

hi 1 1 fold worn Inside trousers 

Keep Alter paper fftiJU funnel. 

Tnteb I*^*u1 built in ebest, 

Rproeket gear used as gun stand 

Officer murkn iim with talcum 

Huhaebiiade ri-lttlnh Upf> . 

H bap-penlng lawmnowers 

damp far hoist I tag large drums 

Tape held* FfcrUrd Art l)Hf 

SEileld far welder's ahoe 

Magnet tests r racked s-bafEs .... 

Guketa frflm ¥Pr«p wire 
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IMPORTANT NOTICE 

ft Is ttiE intuntlon of tbJ* maganne to provide i Ls re^deH wjth 
ijifurmaliOLL regarding the LuIltjL duVeKphl fiJlti JtL tile mechatiJta] 
artd. We take no TaspoiLsLbllltF a-i bo whether tho dlMtwurw con- 
tained m our arUcJra am covered by palenls and adelse readers 

Lb UiveGlLgut# ItiU Buhjeeb »!«■« matins, uflin<, or f.eiims any ot 
ttio produota. HtaelDsoa, ok pKowswa. dfscUbcd. Lti urdcr to avoid 
posaM-e liabLEltr for patent infringement. 
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POPULAR MECHANICS 





WHITE COLLAR 
or OVERALLS- 



TT™ 

Ow 



JNDREDS of thousands of 
. white collar workers have 
put on war overalls for the du- 
ration. Millions of both white 
collar and overall workers have put on uniforms. 
Hosts of home women are patriotically taking 
jobs. 



Which will YOU wear 
affer the war? 



major fields of commerce and 
industry ,,and we have gathered 
a wealth of information about 
job opportunities and re- 
quirements. That information is at your service. 



We Can Help You Prepare 



After the war, millions will be coming back from 
army, navy and air force to civilian jobs; great war 
materials factories will be re-converting to civilian 
production; old peace-time functions of business 
will be springing up— where will you fit in the 
situation? 

If you are wise, you will look ahead and prepare* 
You will not Wait on chance. You will analyse the 
probable conditions in peace employment, deride 
where your likes and aptitudes fit best, and get 
ready. You will decide whether your best opportu- 
nities lie in production or office or store. You will 
determine whether you wish to work for someone 
else or develop a business of your own. You will 
train now to be above the average and, 
therefore, surer to get the opportunity 
you want after the armistice. 

Nor will you wait very long. Nobody 
knows when this war will end or how soon 
this problem will hit you in the face. 

We Can He/p You Decide 

If you have some question either about 
postwar opportunities or about your own 
fitness for some particular one. probably 
we can help you. In our 34 years, over one 
million adults have enrolled for our train- 



And when you have decided what field of work offers 
most to you for a life career, we can help you pre- 
pare for it— quickly, economically, thoroughly, in 
your spare time and without any interference with 
your present work— if it is in the list below. A 
48-page booklet on the field of your choice, discuss- 
ing the field and our training for It. has been pre- 
pared to help answer your questions. The coupon 
below or your letter will bring it to you, without 
cost or obligation. 

Bo not delay. Whether the war lasts six months 
or tliree years* now* is the time to make sure your 
preparation for postwar success shall not be "too 
little and too late/* 



JLSJL (Extension 'I jti ivetsitu 

A dorreiponJence institution 

DEPT. 744-11 CHiCAOO 

I TOint lo pick. my career for after the war and rcE ready for it now. 
Send ih« your free booklet on thu fluid I hiviz chucked below and full 
infc^rmiLtion m \xjui yuiir trakkina La Lliai field, 

□ Foremans!] [p □ Industrial Management 

□ Bookkeeping □ Accounting 

P Efuainvit* L*w p La w : LL.U. 

P £xe£i±tiv l: Management U Traffic Management 

□ SaksmaDihlp □ Dusincsa Correspondence 

□ Builnm LvnUlJih □ StinutM 

Nam* „ 

Pitwnt ... ... 



ing, we have built training courses for many 






m 
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W E Air Force officers foresee a 
great future in the sky- Prc- 
pare today for your place in this 
future . , . when you’ll fly your 
own plane or make aviation your 
vocation. 

Take aviation subjects at night 
school, study aeronautics at home* 
When peacetime comes see your 
Piper Dealer and learn to fly- He 
can teach you with as little as 
& hours of dual instruction iu a 
Piper Cub. 



Send Today for Your 
4< HOW TO FLY” Booklet! 




Say h&u still' it ta Popular Mtehaniet f 




FYRFYTH 



Priority regulations prevent 
many civilian customers from 
purchasing new fire extin- 
guishers. Army, Navy, war pro. 
duclion plants and others 
classed ae essential to ibo 
war effort must come tmU 
Prolong th& life of your «r + 
Einguishsr by keeping it 
filled and in Jirs-t-elass oper- 
ating condition,. 

Your local Fyr-Fyter distrib- 
utor will be glad la call and in- 
spect your equipment If there 
jg no distributor in your local- 
Hy r copy name, size and typo 
of your ejctlngmsher from the 
nameplate. W e will gladly send 
complele service information, 
THE FYft-FYTER COMP AH Y 

Dvptn 30 D*?W r Uhl a 





More Jobs for MACHINISTS 

and blg£«r pay for men wh* know their work 

Thi* Uijf bam^itiidv ami refereae* cniarae giv-c* you tine; 
practical f Hefts on machine* nnd mothoda "you* need to nd- 
v m nee in machine shop work. Take sdvantaee of the u-ther 
limb 'a experience sb> found in books, to solve jour problems. 
Increat* your ertie letter - with 

The AMERICAN 
MACHINISTS' LIBRARY 

fi vnlijmBi — 23E1 piqH — 25i£ klluitre tlans 

fA hmblnid ham^djd^ »um and ri1<rvncfl llbrorift 

ThLi library of machine ahop pmetlra wrw written Inr pracUnrt men. 
it gives you i hit be.i! uLLihisili for every kind of rii u c-^Ui u stidp werk. 

IL fully H:ip 1 :Lfcn:i 331 he*!, drills, und other nuuifalne LiiliIh adeJ IL-tLf 
- i k* r i ' c | r, 1 1 , jiu [■_■ iciiki It - fsTtiv tuarikluH, flpeoilg and Eetda. gear dHOgn 
mi ll itrodijcHCHl, JlroH-UEl nature*. fill nob JHmI r|lc wurk. ineLul HrirfjM^ 
Ina. etc., etc-. PluLotf wpltTto — compfleteCr Ulnatntad — Hie beat Sind 
Of help lo Msfl repelling ah<m man who wuuEu to Advene* tUnu^lf, 

No money down — 1 pi c 111 price — tur payment!. 



EXAMINATION COUPON 

MeOU^HIU »«H CO., 110 W. - 2 nd St,, Nt. v.rt 

Sind mi far [in h 1 iKUBtaLdim [fci+ Amwlean 
Lahriry. [f taUiftPlonv 1 w!M *«tid pm* *!,&& in 1 Q niiyi uid 
*a.H>p mH.,; nlhty until thi price vi Zltf-SD U field. It antacid, 
i will return iln h-eoki r>i>Mmt>l CTd I mere p-rpmjii ■hiprtmm 
write plu^nly and fill In ill linn.} 

Heme ....... . .. . * .... . T . . . + . * +■ 

Horn* AdilJ Wti 

City UHl 3th». , , . , T . , , T . , , . , , . , ... r . , r , , ,. T ,« 

FtUlttOJl L * - - , „ , r r . r . . r r . r r . , 

Na nst of Company . , r r , . . , . . . . . , T r . - r , + - PM - 1-43 
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POPULAR MECHANICS 




11 NE great American army ia still open 
for enlistments! It's the all-important 
army of trained men — whose specialized 
knowledge and skill are helping to win 
the war today, and wilt play a vital role 
in the victory world of tomorrow/ 

You still have time to join these "indus- 
trial rangers-" Even if you’re over 38 — 
or over 501 — training wilt make you a 
better fightet on the production front* 
and will fit you for a better job when 
peace comes* 

Y ou can get your training as thousands 
of business and industrial leaders got 
theirs — by studying a low-cost LOS* 
Course in your spare time* at borne I 400 
business and technical subjects to choose 
from — one, or a combination of several^ 
will fit you for greater success. 

Mail this coupon for complete 1 infor- 
mation on I. C. S. textbooks,, teaching 
methods and personalized instruction* 



i — ■ 







BOX 5666- J, SCRANTON, PINNA. 



Without cast pt obligation, please send me booklet and full particulars about 
the course before which I have marked X: 

INDUSTRIAL COURSES 

r; MatfinfAiiuiriL rtf Jbrt «lltJ>j[U 

§ Marins l^ncinw 

JJi-af-lhK 

[1 Mechanic 'U Enpreeiina 
D MlW FOffBUb 
r: S avLratroa □ Pb1.i erDEii^LLiLE 

□ Haptic* □ 1’liiJuLiiiia 
Ll I'uHlac WoHka Fnaiihwim 



H Air Brake 
L M* Optali^H>nSrif 
P Airplane LJtiiJliim; 

□ A rrl il‘-nrl ur.*J l^raElina 

n Arcbi tecs, lira 
G Ante Hiiicisig Tunfr-up 

□ A ilLir Tuiil'jrji-! jh.il 

□ A ■.-jn.l ii:-n □ Avi.il; a, Jr* M^cbaalc 
P Blueprint li.ee dim 

□ Hi-dlni-uinLing: 

□ Brid/u RnniiLTH-rtrjp; 

□ Ctivrntfftrv □ C-iaJ Mining 

□ Civil FjnftLiiNitLrtc 

□ CoDcreLc ii njlutc-TLC^ 

□ Ar-c-oynlintf C AdverileJnc 

□ HwtlmniK 

P Dunaceoa 1.^1-rtw.iKiniSi'rH^ 

O ISumnwti. M*DBC«TKrQt 
O Can^oiji* □ dvil dcrri« 



TECHNICAL AND 

□ Contrac-tior ami 1J tulJLnx 

□ Cot- ton M P-n'-llj-rt JTi Qg 

Li JJeimJ EnfLiiA* 

□ 1 ILpctri'al Drifting 

U Kl$tLrii^l KaainucritLC 
!“l fcU cdtrirlfcc 

□ Klwtrkel 5iliiini-rnar.cn 

□ EbuEkdey i-uiu □ Ed unLi hjj 

□ Heat. ■I'r-enlnien.t or Melala 

□ Highway l.Ci^im:cEiaa 

□ ITi-ijoi! FTarninif 

□ I IL'J UhE FLkL .VdnljIhjTTiy 
O lowmoLivo J: miin.ee r 

□ Allwhifowt □ Inapector 



U Hnlci il 

□ Radio, Gcner.J. 

□ RhhNo f'HwrPl-itit 

□ Rodirt J-rfir l LimJik 

□ IL It. Rccriort IrirnTFriTi 



H Sarular^ 

□ Hhwi M*t*| W'Hwk 

□ mKiLij fJ r ail in* 

G rihj piLt li ih£ □ I'rtinLii-ii 

L- HbuLm KJwi rJi’ □ Steam Lt-ethdcj 
r -StejeiL Fitting 
L HinjcE-iArAl I indE-lnff 

G -StTUCt-UTnl KniRni^-i n* 

C SurviTjiiin h-n.iL M u.|i-|:-!>n.q' 

G TdE^rapliy □ Tdeplb 
G T-ieA* IhnifLn# 

□ TmilmhllDE D Tool . 

G! WrLilij]*. Can Kid fcjwtffto 



□ JL H. Signalman G HcfTLifif-iInn C WloLeq .Manutaeturio* 



Q Ck»U«fe Preparatory 

□ ■L.Hrlufiijhri-iil 

□ Cnm-n-i&rciiil J I] ua trail rtf 

□ OiaL Arrjjvntinj 

□ C. I h L Aecduii'LiiiE 



BUSINESS COURSE'S 



□ A-EvaiiTi I Elinn-urr.fcL i nc 

□ Food* m-mJ Cookery 



□ FirflU Year Collage 
D rnreniamhip C French 
U iJ-jixL KniclUEL 

□ liicb School 

O ^[*nrvpi4E It "A *1 W*#k 

HUME ECONOMICS COURSES 
□ Horn# 13 ran m a kin* 

G Pro t c ■ *j o aiil Ti rr.riV'in g iod Dei inning 



□ Railway Poanl CLert 
I - ! -SiLmnaiwhip 

□ :-mi:niiL»cjbJ D Heiii.Cuw1l 

□ £ltowcard aod L#t*#riajE 

□ TraiBa M »rmiwriip ill 

□ Tea l^nnuL m aA C+fatt/U 

Z 1 .! iLm.kT-nuiKJLL, Cu.Ll-jlu* 



A’pM.,, 1!r Lu 



AAirm. 



OtT-mr, S'Eafa, Pailflmi 

HJfcTt'n-rr ifTid -c^-ujion l-s Jnfrrn^E Amnl E'l.rr^fl^rwn^Jii:# Ai;A-aaJi P^no-'I i-j n . iCMilcJ. .ifon rr-LoJj, Ca^kiifi 
IfriN^A TcsUitMti fS> J. C. jy.„ 71 A'ittJWfflCi W. V . £, ilnpNnd 
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Do you want 



. . to go to College? 

. . or to enter a Profession? 

CSucA asAcma iHnt, A tehtiraurr, jVti Ftiny, DtnUUrv. 
TeasMnf. Sortui JJ'i/rt, tisitonttuha. Hffunu CvUm. 
Optometry. grntotmiRfiCMrvindtt* Law k MmOGim, e^.J 

. . or get an Office Position? 

r enywhm. y<m orftttlfiilly MUST Mail nmh S?eh*oi 
_ _ You cap complete cui BiiojiLlfl&j KI^Il mitmu Ccura* 



T* 

FlftS ■ ; 

Id SPARE t J i3 L k- at Lame, sui PAST -M ytHir time and AbLlJCIfcd 



EHroilt. kouLvaleDt to real-dvot acharik woi-rk jvTf-nnics you for 
ncilltT{» B , i>rp-pro(raeaeiiiiii esnaLLn^tlnns. 

SUlldiirfl taxed furljluhtsj. Diploma. Credit " 



ngly 

a ret 



In.^iiM LtirlnHlry, 

far H.H. fiiibjeeta 



Hpl 

U|Tww?y I’mti pitted . Singly flUl?J*Cia if dttilrvcl. Iajw tulMcua, u-rnyf 

Ir.tmA. A mfrrfitujk SThrmi. i :5t Irapn. rqt ] Sil? — C-ndor&yJ hy td Uta.- 

j t*iH, ttom i’Qitr dish act mu educaiiou now, wartta today i 



High School Course 

at Home 



. - iix* -lit! 1 - - - -tf- rs 



American StlmaL Dfpt. H&4I, Drtltl At*, il Mill Sc, Chleign, III. 

GflntJemeii! stnrt me FREE jnEonnatlan covering special train- 

klitf la HiLbJnirLa uiliHxlirii Ul 1 Iv'-v. Nu Eibl lua Lbujci un my pul-L 

□ School Courw 
L]Coit AccauntlJkd for 

Manufacturing 
□Art hi lecture and Gullmnfi 
GAu^motlfti F pi t i n pci hi t 
dBoilncii MflnmtDmcnt 
GbLeCEflCdl LndjQtCfind 

□ L 1 . Ic-lt . unJ Lih Rciilac ration. 

□Air Ojn JH lundcM* 



nPleetl tbjiiiaterliijt 
IZTJrikfLLnrt nnd Design 
tor men Ot womsa 

□ PltlStlLft 

nPfi^aw SNKlt^ 

□ Mechanical EndincerLnlt 

n Aviation □ Radio 

team an atrip 

□Shipbuilding 



JVdsntf . 



A&fatis _ 




FOR TOUR CAREER 



PLUS WAR SERVICE 





Both 



AT THE SAME TIME 



Bmlvt* vau hi JB.MAKE YOUHSELF THE K [MD 

or MAN rm aviation industry or the 
AIR SERVICES WANT . . . THE KTTO TFTET 
CAHNOT DO WITHOUT . . . mo jm car. AD- 
VANCE RAPIDLY. ESin** 193B. Cu^M-Wright 

Tozh hai been ipvcinhai n»j in pn-sd^s n and p\Q- 
QT n hi vg tti.Lf'iisg far Aaramutiral Engrncan and 
Mnrtor Avlnlion iNa Uym* i^vaWmd.\ 

Wi i 1 -a lor full inioi nation. [nclud-Q nnm*, iddieii 
and diit <rt birL'K- IHpl- PM-T 



tnftfiii 

TfCHPlICAL 



WAI4IIT 
IPUflfKlTt 

AIK TERMINAL 

Cd'i California. 



THI E BflTPBI iV| LLPC'P-'. Jl|iTI' 3 'i 1 HDSf Dill IBLtli HI SCHOOL PT AIM ILL TEE* 









DRAW for MONEY 



Be An ARTIST! 

PREPARE TDDAT FOR THE 

future: that lies ahead 

Trained ArtKrti Are Capable Of Earning 

S30-S60-$7S A WEEK 

V*& juur 1 -spar* II mo 1 * pr-rpara tor a prc^l- 
ablc Art iirittl -StPrl fnlillnD bDmt, nawi 
IL'* plrtfi-IHt l*ld Sn(tTi?-iLinii In itudy Ait (he 
W. B. A. WIT COMMERCIAL ART, ILLUS- 
T HAT tNG. CAfi TOON IHG -til in Q>'W cum - 

nlfto rouTKn. If if jrrrv'tiKiH Jlrl csbeiluracc ticteti- 

Hnr>' — vri> li'M-rli 7--i >i: «■ I ■’■^i-l i v-iiL'.-i - - l‘-y i?ii r | Il-jiI 

ticreic nluMy [Dirihiwl ChDL iralnctl thmiHiinelM 



• - FI IKK 

_ , T ^clli all 

ntH i.pl HHI T i'.FU rU, HTV ll'tf .11 111 I I L L I- J l L 1 1 |f 

i 2 <j jic-rliLiil tics fer you In Art. ani=. 

WASHINGTON SCHOOL OF ART 

«u«tlZIF r III|.tHl. W, U,W-,WpJiJ.iat=n,0,e. 



ENGINEERING 



DEGREE m 
27 MONTHS 



INDIANA 

TECHNICAL 

COLLEGE 



Cwjrtta iji AcHiapuiLcui. L'hnnk^t. ClvJl. FJccLrL- 
ijJ. MfiliaUkaS. uJid llinllo kl^im.'erlui.'. Qnc- 
$€ -if urijErvt in Bud id dD>l llriftlDV. -tripr-rn ciJ Lit 
C. .4. A. Pvt p t^iiraea ftilbwt eosL Lerr 

tuLLL-an. Llcsd Jji ilueerl nl ctuicr. onnununlir hi 
urn part L L t 1 1 & p* cxpmiccs. Kntcr BcIfL. 1 . IJlt. 
Star. 6c .Tijiie. Csdlhl^f. 

S7J E. Wn shJ nifton Bfvd., Ft. Wayno, Ind. 



C 



Tan SKINS t Make Up FURS 

Be a TaiidenDi'at. Dzvbk vcmr ^unfiaitp J “d. We teach 

y -j al HGffl*.. 'Mount Birdij Animalj r Ptb. Htad^ 

isfid fK-ll. Euvn twir InUiOnK’ ir^hlM-! ljiH:Tini.lrf- hum* vii'l 
ilnn, MAKE MO NL Y. hlnunL an>l K-jift.* -,*r. f« ■«- — 

I II-jt »;■ i r-,Li— .r ur-^.Li. INVESTIGATE TOOAT. 

FREEBOOK 

TO&AV^ fhh M!“ ^ J “ 

HORfhWtSItKN SCKQQL OF If 



inulr ’ 1 .--'lirn AGE. 

AAlDENMVi Depc. CmaCia* Kubr. 



ELECTRIC BILLS TOO HIGH - 

Sonil aL nnra far tc- mart ill il-r< tiCjcilt eJiat shavrn m- many Twiw 
b aw v* iliulIi aa Vi on eLcctrlc fell In. GmrlJlnn FCLDDfH PdSSLlHlIEO 

iMMTfE WTWmATKl?* rilxiut vI,^t±K hutr- :n.d t.bllH, Bix.k fitd-.T 
nil ycur cLLreHe l>IH" iriiini It muL ffLit yaiir 1 nioimy feaeli. YOU 
PtjsK SOTlil.YLiE $1 pastvinlrt ar C -O-D. tHeii porlDR'c. 

PALMER JL PALME ft, &ept s C, 10 E. 43rd Sf,, N c * Ynr fc City 

BT U C >\ T lie 1M E ivt PERJ^OKA L SUCCESS and 
1-ABGEB TCAEftlft"t:y. -1] y«!Air« ^TPPFt i r^l reir:— 
1 i'lzi — f'VGf UHi.lXHJ nfodant* iMiri-MiHS. LLfl. lirgr## 
w^ard^d. Alt tnTtn iurmriiad. I- nnj- pn-irn irnM- i’rjnl 
for PJiliF H0K3 li— " l-»i* n-nHi j:iw;uiiv« Gryidainw. 11 

AMERICAN EX TYAfSIOM SCHOOL OF LAW 

D.-aZ. :n-M, hi Eait Huron SL. Cnmtu. in. 






TIFE PLASTF^f In.ri.nii Lrv JRBnirrPST.UH'M nmeU 

nrnlc anil Ji-riufi proiiiactJon L-ne>(i and I'Lifck siauii*, 

Ate Cdo-Ih »n<] hi^vf'l-Ei+fi Jn PIueck and MorhiLa- hniltD- 
L|.im. F^n^rienrr' umrccMiary . Vjc ma Efim | mAks-m 
rrculnr xOr (Left rcll+ r^. |Eui-Lwr uLnuhiy junii^hM [pr 
• ...i | .r. «.n :■■- i- :: i . SHI * . ILiVi - :i i: : ! l-ni: i '. ■■ I TUljriv 

WF. AIsE KtlVi fl Bl<3 OH AIN STOEIK CnSflFL^ 

IV I TIE MAHPFACTURKIxA. Amfel ckffiLF. m*ii hbv P ebum 

rc-r re^l pFrtSFioriTy . Our FJeEB tn^ukLet will ipEitne*: 

□ lid yrj. 

PLASTER I NDgStflieSDrpt.PJflSS WMhinflnnAw ,hl r - Y«h ,Pf.Y. 



10A 



POPULAR MECHANICS 












All DELS AIRCRAFT WORKER $1 



Your OueiliianB m 1 — -Alrcflft Ma.LErl.ili, Tirms. Parti. 
Hlurprlnls, Wvrklns Dnmlnii. 1— MittKinatLo, How ia FIs- 
lit. 1 — Lujuiat ft l.icrrakng. ft— T ddIb * MiehlnH. 6 — BlTetlm* 



ftonl WelJliiff ft ] UntB. T— I’jlhrki’i.LiMi, Anglea. tf*J. &“Amnatei- 
lily, Fiiic-lagE-, WLdk ft Final— H»w Co Urn T-miIh. fl-^TB&lM ft- 
l>qih, KjrikLm]| p Army ft tiiry Bpcc UlrBilMiS, tiEC, 24fl Fbeib ILLiu. 

AUDELS SHEETMETAL 
PATTERN LAYOUTS. ., $4 

Dtrr3npii(l bj Frpn.-rL-S for Sheet M#LbL Wm-fcan. Loy-auC .Mm ft 
Mim 4 Ilu;ii^i u a Ptuitoil tneyL-lnpedla In Id EeetLttu,. itx* T £ Id 
a S-— 1SSI> P*gcE— a-Jft LiywjU— lilld llluEtrLtlofu. idfti Ktr 
irlfiU. Fnlly SndfiEii foi raid/ ptfqrqnnp il* Mliwiflng yqur liynut 
pn&tok-lnj. L'jvcin all -phaiEa of jIle-eL metaL work Lniplii illnc Fitl-qnt 
CBCllHf,. PattEin U e t eL up ru enl ft f-HiL"! Prooeiluie-. 

AUDELS SHEETMETAL WORKERS 
HANDY BOOK $1 

PtwSImI iniLUe LiiFimuaClun. FLmiSuiiiEnCiSi of StiEti Mrial Wa c*. 
-HU wun- IllllHtHeiL 11 tEcElunii. CLebj]>' WiltUlt. EaaeflllaL ft 

ImiiurLtiiiL focU. tlKueefl, polnieta iti everyday Language. Bat. JjKfo™. 

AUDELS WELDERS GUIDE $1 

A TOdClItf, prurLka.1 Irxl oil apETitlan ft ■H.iln.tEriH.Dcr u-T elI L vrt'ldhiq 
biirhCPBB Tor 111 MtcbilUrt. UVfii 1 4M paj*l. lLluiltB(«d. C&i't J III 
meihrivii of nl«me Brid aralyltn* weldliif Including Birplon t woci 

AUDELS ANSWERS ON 

BLUE PRINT READING $2 

Fw MftcbajiLr* ft llgllAqri, CflTf-n ill typas of blue print rndlna 

Inrlu^lviE Nblp ft ilrplanu. 3T G pi£?i, full? Jlliu1.rLiC.EiJ. 

AUDELS NEW MACHINIST & 
TOOLMAKERS HANDY BOOK... *4 

CbTtn DLfrlGtb bur hi run ihun print I pp In nil |Li bnnnhci. G jukt 
tlfll booKt In I. New I rum covet Lu rovnr, TrlLi lunv Co snL up ft 
qiktoU lilheBp screw idO milling nucbULd. iIibpujk, drill rowf £t 
smJ all nihnr mDrblji* Lwl? r S fl U-a ptgqi. fullf UluitPHied. P M’i 

i a. imU?i«L $ mrloni. 1 — UhNib Marti Lna Siwp PrKtlr*. £“ 

IjIuf Frlcit Raiding ft Jlqnv la iJrqw. '!— »H-.i‘qUiU Linna ft Malhq-- 
ir.ulird Tut MuliinlaEj- t — —Shi>*i Fliyrlci. It— lEu* Co L"ae the 
OllUe ICult dU dUftCcrd. Ei:t to eebjlI and lAQdBM-tflJlft A BbBf> 
CPdipifllOQ ETl Bt lllSWfi-a y&lU ^UtiLlojia. 

AUDELS MATHEMATICS & 
CALCULATIONS FOR MECHANICS $2 

MltlieniDflci for Jioioe aCu-Jy or icfnri'nqn. 7-flO paijri, Q-SD IIIuf, 
rrirtkll ffilLhevnatlEl Erufii IhEgLobjvif. Ilow to fl^uie cuTruL 1 Lly. 

»ri«l rac-lhods Li^ti-lrig i complete re 1 ; Lew. ILL ft iDdaxeiL 

AUDELS AUTOMOBILE GUIDE. . . S4 

A prtrtu-nl quit a HBdy tef^rt-nc-r Ihi-uk Trir auto mac-hanLn,. icitI™ 
1PPEI. opEfllon ft DWDeTB. EiplalbB ClL-oarY, cu:iBCTLlcCLun ft darVlt- 
itifl of niokrr niniajp e*ri, truc-lxa , bnaaB ft *uco cype 1> l-ra-rL cji- 
Ifinn. 1S4D pa*M, fully Ulnatjat^l. ctiaPlBII. IlKlfTdil A 

ilibdard bouk fot mccbajiLua. New fluid drive rorerijd. 

AUDELS DIESEL ENGINE MANUAL. $2 

A prattlrtit, runclae LrfiClrc With quEJlkma mu tl inawari on tho 
UlfOCT- opeFBtlon and IDlLtilvnaiice uf J&ud*fli dtaad fm: SriES ln- 
ebidjnj! c>?neril Moton J j tytSe 1>1««L St M mcer. nillp EUui.. 

jLojLblE bloillEir, pofA«t pJzq, All drtflllp plllnlr bCPiEfht qqt, thlB 
3 ico It la oE EitjemE iraluq la cnglpaora. qeiaTatH'i ft ifq.ilqntFr 

AUDELS RADIOMANS GUIDE $4 

A Hup Co thu nt-acileal uiNionlamllnif or rul lo InrHuLLns Tttwitticv 
‘M<rili[l|iion. r TelfFisnm, fCo, r AL^ritt ft Marine HiiJko- Fw radio 
eaRLoEEia,. arrVkeluEO,. oii2bLeUt&. 172 p IUQ IlLltSttalluau ft 
Jhagrarm, iiwlMr Mtriaw uui-iUqdi ft Anv^atw, JitEeienet Iii-Jsx. 

AutllWlli?. rifif. ninrJiiv 

AUDELS HANDY BOOK OF 
PRACTICAL ELECTRICITY S4 

Pm malPiCtriRrrc HiELoaqra. ftrtrlolvai ft iLl oiKtrleal wwherir 
Iti D Pagn. 2 B(M) lllui. CuTera Itaiporlanl elactrkal InfnnoJlicn 
la haatly rotbl— LbtLMlbg Ali.Kbt tVhrlnj, Hatllo FrlftrllH**., 
Welding. IbdBied. A Kw to i pramii-nL uni5cTst*niaitig of oltclrkLlf. 

AUDELS CARPENTERS ft BUILDERS 
GUIDES— 4 Vols %h 

A UMic-tJ-r-il llln^lrAtcd trade mliUnt on nnodfm oonitruetlqn for 
OBTpqrlnri, ja-lnera. tiulliLr-n, Dpckaulca and all vroodTrerkeri. i 
tub., liiOG pijCrti. 3TQ0 ILLuitraiianB. Cleilb-Ui twin, ISBub T-aluma 
pocfcH iEt*. aoJd i#n*FatPCr fti.jib a toS. ^ 

AUDELS PLUMBERS ft STEAMFITTERS 
GUIDES— 4 Vels $6 

A FtirLlcii Ttitid AflBlflfBEiL ft Keady Eter«ienrc-. ExplaEQH La ptahk 
languaxc ft by dear LibirtriliPTH. dlagrirna. charts, graphic ole- 
lUTta jprliifl'olaa pr modem rlumblpa pracLlna Ircludlag Mnilne 
Flpo FlttLni And Air CcmiiLcLu:iUn;. i VolB. — L « T i. 1 Jh I 2 

Ulicrnnia. EilEi Vol. Pocket dUu. BoCd fkinralply II U a Vq|, 

AUDELS WIRING DIAGRAMS SI 

21ft Pairi. Illuatrated. OLrea practical facM tin vrlnr.c at elec* 
If leal aui>aralUK. It exalllru cLaarlr If! Ilimple LanfuaEB ham la wire 
apparatus for nraotleallr all flekLa of eleeLrlcltj. Eiub diagram Is 
mnpieto ft itlf-eiplaaainrY. JJIuIlLv tjndoriEd PotkL-t CTompuilon. 

AUDELS ELECTRONIC DEVICES. $2 

T#Jla What Tfly Want Cn Knun AbOlft Gl«trlc EfO. EmIIj Tnriqr- 
bCochL On t era u hole- elect Pic ^^lla A- thelf application!. Ampltflera. 
lElaB^lrackinH trequendM. phntocEli. iabea P Obin b £.bw. 

fTirlnc dlagrimt, otu. 

HIDLL, PUBUSRERS, 49 W. 23 St, N. V. 



AN AUDEL GUIDE IS A GOOD FRIEND! 

Use rhfr brains and experience af ofhors in fhese Guides of fhft 
T fades. Save Hme arid money with rrgtil melhods, short cuts, 
labor saving ideas. CHECK NOW I You can look over any Audnl 
Guido In your home. Start the Easy Payments if soliifred. 

r -.D.-.CUT HERE 

MAIL ORDER 

THEO. AUDEL & CO. p 49 W«t 23 vd St.. N*w York 

Please mail me for 7 days' free examination the 
books marked (X) below, I agree to mail $1 in 
7 days on each book or set ordered* and to further 
mail £1 a month on each book or set ordered until 
I have paid purchase price. 

If I am not satisfied with Guides I will return them. 



Guiife 



Deiig.ii 



2* 

L 

4 . 

4. 



L 

L 

«, 

L 

r 

L 

Z, 

2. 

«, 

12 . 

Z» 



Mamo_ 



Address. 
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Inti? Li&ff Uhwk Lib^akit Eibmpy 

hwrm ?0ik)i ttok* S*nni fWOTW gtottt J|«K 

%rrmm GminH- ItHEGT flaacii dgHEITT EUffHO tWRtT 



Know Electricity as Experts 

Know It — and Get an Expert** Pay! 



WliK about yw it KHUrt? Win# Is sate todtr? Surely HOE the man 
wIju 1u cuillcli i ki5 lu ssLiiisd -icLLlE Knuw your lob Lboreuabiy — pre- 
To do just nils tboUSftECH o( mtill 



K an yourself for Jobe obcjid. 

v.v ' 



tiVH! IWJ 



The Croft Library of 
Practical Electricity 

Tie i j^lwirr I* ■> Hupl+bt dKhrkel *J-ut*u<, fl 1* r*ub>l*4 «o ppmUh — oa 
W imii of *hir^ ^wfc e toriMM — un #-urk a* H ItaciUBJIy +**#. 1 e ii Larnm+d Irani 

«««f V> WW HlLh Hi* HJbd v\ hnhdli*adv( IncW V"ju WibL FrllWn M Utah IN 
bribiiK rj -*3 Mllr 'JU<j*JtL&»J IL jmt w kiUbiL ta Eburull£li. LliP.E iL m liM juv giitdi 
CJ GP.DKJ likl.l/ pnM d^irltHP itfkw OimJ #Kf£aMtifc CrulL nil* y*u ih lb,M. 
YilU. BP# d M Inu- iiIkj'x! manure. «piinnliTi, armluiw. wmniulaiBH. UvHtiiTniiM. 
EUeulU. ■ ^llrbLwi.idi. ■J iiLrili _L--j--. pj llama— ilvclrta# mnrliLnttr ur M*ry iTje — 
"Ieib^ r« ILfbl. nud pa # *r * _ pi: iug :-d bulibvd L'uJ^infi — un-i-ai"* ritin pud m imiriiiO 
tpi| uirp-j>iB.ip — ilLum jXii.Liun la it* mrurj pbapp— Lbr mint im^BTpd niBLb-ipJ* l-I liphi- 
■ B| ■ jftiiiia *dJ kuijD. uthiLE. pte — « .• r.n.c-Uc* jib^ In?*)- pUwa-iuE L* 



No money down - easy payments 

HU ■* #-%H ratil. ihe xiiaab#l i*d #n »BI #*& J rt-u kfan thilci ett ef himo «*■ 

liBiP* r..r Hit ijp r if #a.pi>iln j I h.-i ‘L-u apiiruTsl. W* lab* uM Lbt ruV. — 1 - U'J bNlilai » ot-i-W-n- 
kkiB. Ir roodieklfl to k#<p lIt l-wh.*. ##nd iO In an 4*5-1 bad ib# Min»Hkl»i«H 

ElT Aj 4 ImOD-LU. B Md lb# rc-afrfua HOW DU-1 B*t lift iMHld E«f iUMHlL 



; EXAMINATION COUPON 

* McGIUKI^iU UDK €0., 13* #. and St„ Nr* Vo# 

■ 8hkI int Edt bin ds/s^ ■KbmiM.tKO] bn sppnisiJ ltd Qratfc llldnrv al I'ruilMl 

I Ettc-Ukll^. T rf aatMlubcd-y I vlll mil vuu M Oa in 1G d*vp pbJ IS 40 

■ m^DtUv Uh L'l ill# prl<-4 *i -KI-S OO I* ppl>l IT QOl. PidLed. 1 * 111 hHuiiL Lb# Ipjubp 

■ puflppkL iTl. hHUN Of Omsk kMHMdt Wilt* flbloll WbS HU Hi U I llnbiu.i 

[ Nim*. 

J n B Bii 

| CHr pod fliiLi * 

J I'O-itiw... 

m >ipin4 4d &lm pLb|r .ni-T-da 

sv _ _ nm _ _ w _ — — — _ H . 



An INFANT INDUSTRY 

SUDDENLY MAT NED 



Get In at the Start— and Grow 

IMcjtircg ib ft new industry which the nation's wur 
neeJp ia farcins to flujek maturity. Already Flap- 
tks are indlEpenaAbte in firac-tSeatEy ever-y branch 
of the Service — Aircm-ft, Ordnance. Chemical. 
Marine, Sisnal Corpa* etc. Oiipnrtunities ? N^nrly 
" everything, frrim hrunts dothinpr. from sadRcta 
to toals, will be affected hy PlaaLie^ 

Spare Time Training Now Ready 

The time to Ret lltrttd t< You ctn p™p*r* 
at horae h in your apnre time, to tiifce your place 
in. aft infant industry that even now is leaping; 
inte prominence, A new, practical training plan 
ie n nw ready to hcO'r> you realize your- amhitlens 
and build your future security. Act now. Don't 
delay. Muil this coupon today. 



AMERICAN SCHOOL. 

Drsnel Aw. it Sfiili St. r Chicane. Id- 



% 



Henri me FR.EE liifnrmntLtin mivrrSii k KnrrE.il tnlrln^ In 
pijbJcfU cSiccfccd IrelOd, N9 (fclkBuLian on my Bit E, 

□ Plwilci □ Cpit ^wtmnrini 





Quick! Get into 
DRAFTING now 

L«am At Home From An Engineer 

tVlth SkHlcurtrT ^iikJnE tercrlilsli' IIk: 

fur PIUFTBlUUj Sh bii^LT time a:tct I Ott 
into a better ji.-Li VFiLh CULIPI! |jn.y qrd rjW' 

OiuiitLEiff. pi]£nj.rmt wntk. I will train you 
at your Louie in your ipsre lirae liuli] yen 
ire JjulilJzLij; 3 Ix'Mlt uayinff pc^iticn au 
DniftPiiiHi. Jly prncltcal tialuine in lirait- 
lnrc also luchidcA a wcTkiite csuete- In Lidus- 
ttial Desdgnlitg valuable on nmv proditclfl. 
iiiiiirpdntf, in-jitjlinj; and ifiodcrnJtEti^ — all 
calFcmet? JmportwiC a ad profltablci ic 
dfallarikeu, Write for Full Illustrated dc- 
t*sip altd booklet, G^e riftor attk\ 

Dlvnlop 0^7 JLlbeft-nllta, Itllnuli 

-STATE COLLEGE 

6 , S. Degree in 27 Months 

I H :>| I ii l ii 1 1 lie'll [or Ll'i I m.Li'siI 3. j >i yr-ir fwjEEi.il lin 
Livkl, I'iliTlrkruK MevliLLiLLruJ , i 'InimJr ,3 LL:i >| I ii 
Ai/i MiiMiii jt=il VOau-LcifEThi^ ; 1 i-.i i i n - a 1 1 1 m L p. t n. - 
tin [loo, AHUUncInff. anti SLTrrljrl.il SrlujEirr. 
MEN AND W&HEH— 1 vi lilph arlwU li4i!enr.i ufUh t shhJ rcwini i. 
fUSlteO. Slperbl rTt;piLraIijr_¥ 1 N;|5n rtrarnc >lcdmT] IsburatHlCS, Inl^sl 
cuulpnucai, l'.cw l uliJoiv, I.JJVT LJi Ink' coasy. * Vipjii npnLi L aei >’iiJ..ui liiL.ly. 
6D-1 Ii ve?-r. I’ottr j'ltfjrtcinljrT. .1 ermur;/. Mkri'l'., Jurn;- w>([n fer _ 

*73 C&Hcbp * **- ANGOLA, INDIf " 



Learn Profitable Pctife^ion 
in QO days at Home 



All wnrMnsr 
jcirliiEUTlg Hjrxwiiih' 
iaZilr. ill In you ut 
pnee — f nsrti 1-bL.od fieu 

With CJCTifi. 

FNAINEEI? DOBE, 




nrnrivu^ 

|rii 




d >S-cn ntid W\a-jcti III tli* Tn'p.-ii.'tTJii 4 
i nf >'*fll.r!i ,M unn run u I 1 I 4 Ii f 1 1 1 tu 
mb bvl I'lil'i lc u|jku L» - r >1 

[^rf-c! ir ■iiii.rv ream LkK'^irr. Ii>-*|iiuip 
._ui* tT.:l i.riviJ# julienu rscu in lli:o>* #■ lin 
^spLiri. iL.- .'ji. 1 1 ii r irnnuji. 'I hr 

■ wi ^NTJF n*HS i—Lrdmli- fjmlnad Ik NIN^ 

f..| i V. nirf I .ii- ,vii|,]r I J-i(|i m uJ 

toakki- I 

jlJy+IE COl LEGE OF SWEDISH 1AA$$AU 

168 El a-hlu &!.. DpE. BlM r Chlcna 



I 



Inventions Wanted 

Ratenled or llnpdtented 



InvcnttuTifl Can now be fafcly itdrl wlthuttt Pfttcnt- 
Ing expenae.. If you have a practical, useful idea 
for ebIu, either un patented or paleutad, write 

Chartered Institute of Amerkan Inventors 

Dept. 4* £3l Fa. Ave.j, N. W. Waali!rk^tOii H D. C- 







AT HOME? 

Lwni to ealbr DhoLnflpiMj-mfcnJamTTH 

U4W It U«Da rr AlIilL lEitubnnnDk. 

HAT I ON Al. AltT 5 GKODL 
13lf Midiiii«n AM*-, ¥>im Ckilugn 




1l*chi (i-d-'r a-jii,, r.nr f,;f v.r,? r,r^ I-L.--4 J, |lnw -.f 
[Ip i i Hits n UuvJ i^fenmKfi. |l ■ ■■liCcalnv vpcriiTriTifl 
EMC# Mlbvta *r..ri.“ J Eji In rptrs Kmc. FjmLtim 

ath fur ujm bwottfatly viUUn ud a. Hn pmni 
■ UIEkIiIc fur lU^hI # nzi.v j foillm 1 ud aT - 

TH€T*MaL1fii SCHOOL OF PEHMAH4IOP 
XM1 fliJpp flurldl.^, Hi ii lit C II || , Mf 



FIBRE ARMS AND LEGS t 

Llftihti sarractljr f1tU-(l r slronjc n.ai| com*- 
iwtihic. Knimil appenpuFice. 
Br-bfea tor nil idc-EormitJij#*, 
HciABtkd^ d**lfl 2 |. Fall Tema. 

□ UCHSIEIN-MEDCALF BID 1 - 3 rd A>. S. , MinAcapolJh Tiiinn. 



ft i*n± @x looU Electro N«ne Etcher 




PJWflKT vjilLinTilc twit ftwi tliiews nTid 
LaaE Ikie-iViWvi^f- 1 ElULtnci Flrhi’r LnrRjV^ 
rofl^f eutmt, iivv lIl-> Ifrn, c I ctetl d b ptl L L cjn 

1 -LhfIh, JaiJF Li-iLieil ilIji, nbtig '.-nJ liXl--. m iV liLMIAt. 
Kfi*.yl Ni 1 1 n 1 1 #' *» t*t| |,iri|C urEEJi |rt-n QP 1 WQ« 
rtl. Hu"h ij-T'ler EckJay— msririar limlEwl — no 

miin> u-Ti-i'i'i I'JipKn :iri p-Linul SIND Nu 
MONET! l r nv no^l m^n idem fi-it 

e^-rrli- ErostriBC- on, ittllvm-. i"ko- j tlm*-* 
nianery Pbi'k If nr>t dcLLJhE^il. Elerlra „ _ 

ftlrntr . IJt pL. P ■ U UL.V ai r#d L-r A v 1 .-. r C i H-ti H I'-Htl , 0 . 




12A 



POPULAR MECHANICS 








THAT I CAN TRAIN 
^ AT HOME FOR 



YOU 






w lT*AtMW& 
THESE MEM 



julkb fllDitrakd book. “Mr'fN RICH * 
REWARPS IN RADIO/’ It de- 
j:4iri t«;a many fasciufttlnK juk& Rjidio 
offer-*, Li- Us haw you cun train for | 
them r b IhgpH: In eparo time L 

More Radio- Technicians and Operators j 
Now Hake 550 a Week Tfidn Emct Be! ere r 

Tbcnl a 1 >fe ilwftWB# of dptobi* | 

Radio Technician! and Upcr-utor9 bc- 
emuae so many have Joined Use Army 
imd Navy- i'ismg- Rftriioe ptyg lii=LU:r 
now than for years. With new Radios, out 
of ii-hiHucCion, fixing i>ld !Ct*. which wcni 

formerly traded in, adds greatly to the 
norma! number of tetvfcipg job*. 

Rroadoasting Stations, Aviation and 
Police Radfo, Ship Radio and other Cftm- 
nmnicatiolls bran-che* are scrambling for 
Operators and Technicians to replace 
men who are leaving. Yon may never 
Stic a time again when it will lx? so eft a y 
to set started in this fascinating field. 

The Govern raent too needs, hundreds! of 
competent civilian ftncl enlisted ■R-m.itio 
men »nd women. Radio factories, with 
hu^ war orders to fill, have been adver- 
tising for trained personnel. And think 
of the ]NEW jobs Televlaioft. Frequency 
Modatatiom Electronics and other Radio 
developments will open after the war l 
This la the sort of opportunity you 
Shouldn't pfias Up. 

Training Men tor Vital Radio Jobs 



510 a Week 

In Spare Time 

K T repMjft'tL brjmm Ka- 
diij Ret* when I *'** nn 
my Esuslh Ir-HAijr. I roiil - 
1 y don't nee hi.iT," you 



jJl • f . j__ chii Stave su mu eh fflr 
■ m ■ such * lamlL jLhi4iuni 
'A Vl oi m^aay. | made SUOd 
In ft j'tsaiE ildlI n. half, and f have 
niftde ft n of 310 ll wcck^ 

JuaL upar* OfUe." JOHN JERRY. 
l;i37 KulafBBth at. a Uen-^L-r! CisLu- 

nukj. 

Lieutenant In 

Signal Corps Ki'V'lH 

“I ■: pR cltu,> t dlvulja any f 

l^formfttlon io toy 

type of work, hut 1 i!as7*S|l 

f an aar th*I M. It, 1- |y 
IrainLuff in c-arral nly Jt v ' : 

0 f* ra i n K in mighty 

handy Lliess days. 11 ' INnin* ojhJ ud- 

dt'i-hx orni lied fur military ruussOGS . ) 



Ther* b S probably fin n-ppihPtanity rigbl in 
Ji'Obr uc-ifftthaT-hnuri. to ninkc: iriuttjpy In RJ»RF# 
lime Axing Radios. Ill alw you the tf*Jnina 
(lift! ha* *tftrL*ci llttildrenl* ni hML-l. n Indents 
nmjiiiLK ?ij, S ] (! u week 4 - xtrs vdlliLu a fen' 

months alter enroltlne. Ttie ILft-L Course 
Uli't Mor-i(thiivn jusht prepared to take n-d- 
vanlnpr-n uf the rnurkvl fur Ic-chufaal 

bunks nnd It ha* be^n tried, tested, 

develojaerl. p«rltcted tlsrluff the 28 years we 
lifi vo 1 heeia III- illIlI lift ftadiu. 

Find Out Wliit N. ILL Cdn Du Fur YOU 

HAIL COUPON NOW for I’KEE Ssmple 
Lwksoh smd R 4 j pnffn illustrated book, you'll 

see the ninny fascinatinff }nhs Radio offers 
nnd h™ VOI'fine Iruin st Ih^mc. If yon want t n 

Jump yfiur p!^ nutll Cmipon ftt f>n ce in alt 

envelupB OTf ]>:lm tm on n [wnriy (Msatnll J. t, 
SMITH. President, Dept. 3tf, HntEnnal 
ftldla (oath i , 

tut#. Wnihlng- I ..-Ti 



5200 a Month |n 
Own Business 

j. 'To r ati ■■■•u [■+• L SftnrS I 

:• .. iiftve been In business 

> for niyiali isrtilkbnif 

A ' Jinound S2fl& ft inoutli. 

A k tSusi nr-H-K Ji;i r; sitandily 

I'M-rsa^tJ. J hjsvt H, 
' ' r Ft. [. |d ihank far r.-ij 
atari in Ibis Arid." ARLEEt J. KROEIJ- 
NliH. D 00 W. Te-xas Avc. r Gousc- 
Creek, 



MR. J. E. SMITH, Pr as Idem, Dept. 3 CP 
NATIdHAL RADld INSTITUTE. WasliliifltoB, U, C. 

Hall me ritKE, wlLknut uhllj;jit30Q r Animplc LeANcnt nnil 
ft J houk, HJ Win Riek Rewerda In Radio. ” |No S ilIitk- 

lean will CftlL. Vf rLlt pl-alnEy.) 



lien likely to p£i> into military 
serv Ll tf , soldiers, jinLlor-li. mn.- 
rlnes, shdbld mail tfio Cnnpori 
I^Jowl LnnxaLuff Radio li^lpa Scrv- 
Lpa men ecL c^clra ruik r extra 
prestige, more iDLereBlifip duties, 
MUCH HIGHER HA1\ Alan pr** 
pares fof EomJ kidlo Jnb* Jiltar 
.nervicA H:iwLa. Over 1.T00 Serv- 
ire med UoW enzoilul. 



Nunte 



Slate 
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Practical training cm full *i*e electrical eauip- 
iswHt- + 'Leam By Poinft M — !2 weeks 1 hliop 
training. No pfpvtaitt etfitfrlebM Of advanc*) 
edutatlflu nralerl. Serve Vtmr country in ViUil 
wMark— protect ^our future sifter the tvut ifl this 
great fsist-ETO wine field. 

Lefl-rn about the "Pay Tuition After Graduation 
Plaji. hfc "Part Time Employment Plan-™ "Job After 
Graduation Sendee." iicnd coupon Now for ay 
tiii£ Free Book. 

""MAIL THIS COUPON TODAY” 1 

I H. C. LEWIS. Pi»., Guv no ElKtdm School 

| 5» S. Paulina St„ nN?pi. B3-72. Chicago, III. 

■ 3 J 3cune oend me your I3ig Free Book and detail* cd 

■ vcnir-’Pfly Tmiiioci Afier<jrwlmiygp Plan” and Lila- 

| time c Qi[!]uyaiciii StryLcfe, 

| Name- - - , + H 



i- + + + ■» + + 4 4 



j Street. 

tsar- 



State 



■ AW DELS 

Aircraft 

Worker 




r Now Ready 

ASK TO 51 



Afljwm Ygur QptadbfM. Ewrv 
IMtthinic ^ Aipcmtt Worker rJiuuliJ 
own EhliUtcful book, oral ii n mg drar, 
tsKtLsi, practical frtfonmfim, j*n'\‘.- 
era. Ek±i J U pares relating to cmrect 
tnudem dh-jp pi acc ice. 

9 Sections — 24& Pages — 
Fully lllu&trated— Covering 
r— Aircraft MatfTiik Termi, Parti. 

Ebjeprinta, Working Draw inns, 
j— Mnbtnutka, Haw tu Pjcunr. 
4 — Layout ami Betiding, ? — Todi 
and Micbmea. 6— Hii^rlng. Spot 
WdJing and Hi'r.EjL. 7 — Fabriatiaci, 

Backing, AprIs. etc. 3 — Ataeffibly, 
Wing -a 3 Pinal — Hon to Lae 
Tod*. q— T abka Dita h Bymfeok, 
Army w* Navy SperiikadMH,. eat, 
M«tey track, if ooe O.K, To art 
tkua ur.iitsnre far jpUnelf acjil COW 
frJci today. 

EltTTDDAV.... w - 



aUOEl-p PuMl«hirr«p40 W**t 23rd Str*«t, Now York 



Moll AITOFUS AIRCRAFT WORKER lMl!« Sli. It UlhlKllfVj I Will ramft 
01 on k* Hi* arrrv«i. ottiinelfl* I wlH ri turn th* beak. 



Addr**i - 
Occupation _ 



YOU ARE UNDER ARREST! 



Then's a Thrill In Bringing a Crook 
to Justice Through Scientific 

CRIME DETECTION! 

I have tamftht thouaiLod* this e»eULbtf h profitable, 
pleun-unt prufe^BJ-un. Let mo tu*udi you, loo, " 

your own home. Le4j,rrt I'liiger 

I'TmLiJic. Flrcarmi h|Aot|flcn- 
ties, Foiled l J ]uj|,u|Fr.n.pby and 
R^anot SarvLca MtU»U tLor- 
ii i£hly, ir-n-kty and n L amull ctunL. 




B 3 % of All American Bureaus 

V# hh'nilllcHlIcin emiiloy &mi1ml-9 or oraduatefl of 
i. A- S Yap. too, fpn at ynuTaelf no all n ratponi- 
■iblt crLma rfctecuDi* Jab wltb stlhxI jiuy aiuI gundy 
ej|-||jLe.vriLuiil_ E. r u L dmL J l Juliv— k*L detail* 

pew. E.vi inn aJiew yiiu mhij^ and compLctcty 

| e-Mtt |HT|iah* jrOtl for Ihl-i fimn imtlnjr work, dor-- 
ansr Rfiflrn simn. in jr™ 1 ! - owa bom*. Tau may 
jiny an you Iwni. Write today . . . “ — 

B* aunt to atflE* ime. 




You _ 

Kew . 



FREE!! | 

&m d fw Tbdllifl* 
"TU-UB BOOK 
Or CHIME" 



INSTITUTE OF APPLIED SCIENCE 

l»tt Sunny* id. Avb., Dept. 0-135, Chicago, til. 




I numt. MV our modem annl nrUnjialflj'i- 
leDi^r IjiLHErucihuiv-nu can Lcern every cmn^I 
tbs WATCH REPAIRING TRADE at 
HOML PrrpiLTE? youmU lof a wIL-pbtns 
posit iDEr or bi ite Ln Iiu» 1 ji£hm after ccmpleiKEig 
our i^hjcsc of InEfcrucIhjn. CJp^d wufeb ro- 
pblftira art Lrfe tlpnuind and .I'riirrnU > Cirii Xvtyt 
gobd saJiwlrw. For parElculurs a ypty \u the 
WJicRnaln School of Vl/>teh fflBlifihv 

5^4 Er MaiomSI.f MILWAUKEE, WlS. 



Get Into the BAKING BUSINESS 



Bkker* make gra I munpyE Now 7tb In^atTy fn 
proton -prwf. N*w_h fime itn-^ " ' ’ 



Nearly do pi 

tjuulmeu jkj, Cornmen n^heel cdlieReini B IsDldent. If JOU'f 
andiinirinH.wHtpfnr FKnE nriOE. ,, C>prHKFtwni1tlti InBfllitTTH. 
National Baklnq lniLltu|a p ]5lS mkhlffin, DnpL K39-D. CNieaQ^ 



iwrMETy in w*e es I 
□il y Fralcirtff Copn 

FLiCndent. IE JrtH' 




MEN Tad 

SCIENCE 



Awaken Yoar Ridden Poweti! 

Tun ate. a alMipIng r! Rat . le&Hi how to r^~ 
HiH VbUP unnmJ Jufm. Now rn.. £y — pruc U-d 
diAE .-•u-arM l, exV^dar L-»-drulvEh-. Tfn- ■#* 
lt ih.l-nuiuar:.'. I,-- Dm^I"* n-ff OiiWi. iNT'IT 



l^ni|<M>' inC Cl Irtr*. 

Mf.wptH H by 3^ ipnrt siwi- 

tk.0 FHKE ufcr.tEI^.. - III* krfj.il 

N^tc-a Co,. ]-: L U. Wabiuk. Dope, 603 . CLmm% 



INTRODUCING- New Victory Model 
-HANDIWELD ELECTRIC — 




PLUGS INTON^ 
L LIGHT SOCKET 



VHrtory Model Hnndlwpld 
Are Welder operarea from 13** 

■PeIHI. A-C. r r 1 >.C, r-il rrdtfit POf *W 

othirr ore iielrferi blsh-i-r primu: a-i-ii- 
■rrnile* Irrm^douH hvtl T& weltL all 
meioJj. Kai u toy welder Out tmn 
rortiOiLL L-lll Bc-maJly u-m ituidaxd 
eeaLdil khIj — - i zl:- ] - Ml" aniL \l -JL!". 



lluWuVLf. due li? PTto.ri1.l4fl a ffanennu 
hiisj|ilr uf | / I iV eoili leilI y i» sup- 
1 1 1 = -. -- 1 Wlllr I I'll' VfSl.lHT. t! llUE Xiri' L'L'll 

nol i fP dot- ' 

4«ufo buftl, radl. . . . 

nniia, ele, T^k ' 1 V^ry __ — .. 

aOlllW'Trd fliil-nrh^T* Lh? P»t.i k ppnf- 
_j * rlElit Trem lldit- foekrt. Yw‘ ll 
find a tbouHflnd u>ei fur tbli welder 1 
■BFWiTid ye«r hmFifc. (mra^r". work' 

■liDO. Alta Ln Rnnptefl-. fiKlone*, 
noaLr ahopi, tin ahob^: meolianlri. 

I iLi't'i jcofb. -ammberfl. fnrmvra. me. 

Order 1 "Vlfltofy Mm rl" HandiweLrf now, 

4f||p| KYI MflNFY Wc 1 ]] ruib one to you with ratio, 

Jtnu nv i;. iL-ESe-F, oprnillnir IniFtruettona-. 

naid ■ 1 1 nvrruKHry |?xH h wL[h tSiO »»p-ll n :i Of A Lfery« Jir 
□ iri il :-i iLi.i z [alee# uf tutcniJon i'iwd: thefle niasi o^pry- 

one Ah». Pay poelmnn enlT ai.P-a pu*" ■ f™ ra-rat* ]kuEojt«. 

-il-nl I Ill'll ml r^tUrik VLtWIf^ llp.nrflW*Lil Lil fi day* fftittl Kn-lyt 

and niuiiLy lialti lot IL whl be t+fuiidwl framp^y. Ituhh your order naw. 



tf 



KUMFY PRODUCTS INC., Dept- R-2M, Cln«tnnati, Ohio 
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POPULAR MECHANICS 






Hold a new world in your hands! 



* Electronic tubes are figuring in 
every battle of this war. Peace 
will find us in a new World of 
Electronics as secret wartime 
applications are turned to new 
uses revolutionizing all our ways 
of living. 

* The future applications of elec- 
tronics in industry literally are 
limitless. Tire trained man holding 
an electronic tube actually is hold- 
ing a whole new world in his hands. 



* The appeal of electronics is to 
men of vision and imagination. If it 
appeals to you, lose no time in join- 
ing those forward -lookers who are 
studying electronics today. You 
can study the new I.C-S- Course in 
the Essentials of Electronics in 
your spare time — at low cost. 

* Mark and mail the coupon — it’s 
your reservation for a well-paid, 
responsible place in tomorrow’s 
greater industrial world. 



INTERNATIONAL CORRESPONDENCE SCHOOLS 

HELPING TO TRAIN AMERICANS FOR VICTORY 



BOX S66S-J, SCRANTON, PENN A. 

Without cost or obligation, please send me Iwtilcltt and futl particulars about 

the course before which I have marked X: 

ESSENTIALS OF ELECTRONICS 




ni 



□ Atr 

□ Air n i ii tion imp 

□ Alrsil I l>n%rt jii[t 

n Arctnlecliixal Drafting 
D Ali:ljLLtv-l.».r4 
G Auto E-neiw TooeNap 
G .1 iLtr* TnciinirriAB 

□ Aviation □ AviH^on hTechiofa 

EJ tUi-jQiirlnt 1 1 i-JiilLr^ 

G ficiiJtkrnuA.Iiiiif 

G U rilir h'-nti nerriiii; 

L 3 Clic-ciiLaLry Li Cool .Mining 
D L.tih-iC KnviniiHinriE 

c do betel & Ilqb Lc.ce ring 



TECHNICAL AHU I N D IT STR I A L COURSES 
C CBEtn^rdciff find huiMirm L' MariUtfnEub-iiL of Inv-indivna 



GCbtlOI] Mpna(|iirLuriii« 
IjitwpI kln^iii^i 
Elr^lrirbl ! Jr^rLjeiH! 

JJ*cLrb=J l-tftj l fbmir il-ig 
[ J IIJKtrieLhD 

G L'-j-tj ii- J rv irjrLiL Q Jteauajz 
[ J EJ ml I'K^lliurfil uf Me L:iL» 

G llJlliwjij' KiiffMWwN&lt 

G IEoiue L'l nuiLLHif; 

f '' J u1L1u1IE.ri.5l, A] pLj. 1 ! ur^y 

G Loo»> in olive Huriri'-*# 

Li M Ui-blisjnt jy InJipocEor 



G Mitnnr L'-naLnw 

G MttftihDural 

C Mrcharur-uL Enffiurrri ns 

□ ML run WurwinmjL 

G XiirifbiJoia □ rbirfromakliur 
G n^.llrp G HwshN|d.(i 
I : I'ijl'lu- Work* Encin^nnui 
n E *-- ■ I r- ■ c i ■ I I'niK-f MhkiaC 

□ llivloik ilnn^rttl 
IJ J I nJ.ii GpcnrLLns 

□ ] l b i J i <: i Hurviciuc 

□ IL B_ SWlioD F-nraniBn 



1 3 SnniMry RofllriBerriiH 

□ HhiPPl If rt*llW rark 
G RhLp [iraFrinir 

Q WlhipilLtLIdlg ‘2 AFwfJ EYmr-tF-rfi 

□ S-KWIL f'l-n- rri,’ □ tlr np rrq F nzloM 

□ f^rf-isiL F\r i i iiiz 

□ Hi-hji'tuml llTnftluC 

R ScrBut^ld-nL lieigmiTri-nrt 
Hbrvii'ioi rtmE M_fcrni na 

~] Telephony 

li.Llf 

G Trmlmnkjiin G ToCil Pft*Lf.U 

n W-eldili^. liin ifnd KIhi-EJL! 



l i ni]nT>iD| nmL h, 

□ Trfeirnij^iy □ 1 

H T'eiLile.E^iriiuai 



fj EL LL bijQiiizjuu G lieCriienCioii U W'wIpii MaunklKturiiii 



□ Ari-rr.ldiLliLj; 

□ PookkrapLrhf: 



□ A«tv* e-LkLne 






C HiiAlfiMM KEALuajc^innnt. 

L! CbrUxmiAi G Civil Harriot 



□ Ca|I*w" PrtyUfttt ’■"J 1 
f 1 d.'DIOraiefi'iiJ 
LI r.’isiuLimrri^l Klualratine 
O Coil Aencuntln* 

□ 0. Pr AcLijiir.i.LLt 



BUSINESS COURSES 



D AdY*rw*wl nHmJtinkiir 

□ h'cno-tfj uhI tiocikery 



n Firnfc Year Collrffu 

I'i t'< irv iriniiHhijR C FftBeh 

FI Goad Enj liib 
U U iylL tichoul 
□ MiLniffijii Men a I Work 

HOME ECONOMICS COURSES 

tH H-UTUrB JlTCSamifiLLDC 

| I l J r. il 4.m li . 1 III! I Ir ^illll hL I H| m Hi I | l^»l J.il M g' 



Q tln,ilvi^ Pof,r*] Clerk 

G SaJMLUbAitAhlp 

□ SiPi-Te^ vritJ Q djMtUbti 

U Kti'jwvttrd amt .Kiiri* LbCLeflii^ 

G S ralF.'c M uuu;eiDcc.t- 

□ Tea Elcmui inil CbF»^"ri* 

S tilJirf ULUJCUL, ‘L'u.LUElLiX 



cat h.h« 



-Ap* 



Comsdiapk rrrWmtt tWyvft Ftf /^i-rn^^unai rnrr Se*Wli Ot™fi/i<rn-. Limited r ManiTcul. Canada 

llTitMk r LiLUL-.vl'i jiTJirl cuii^un Ju /. £- r . ijf., x J A Ln.|T.iA r ir(i , 1 P II'. C, J. 
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jfnd UR.tr? It cLnmorLntf lat 
h 4 th 



. _■/, rnisif: dr-jriflrmAn for the 

inh fftPl't -nln-rt UflSJl pi nvn nr* 
drawn, 13-u i hllfijn., nirplfl n? h . m iwhl iw h. 
JTuntfj tanks, br!dff*a P *13 Nt-nrt OR Ihi* d rji.lt- 
isiff boan3, bp il'n flO wonder H|Af. *vtry jjnod drnttAnmii 
lisi-a ii Ji nfi jeib. Yen, mm drtdi*m*U *r* needed NOW- Ttifi 
Fi-iy Kb Road uid tiiu opport a nil lei tor AdvancenserH skdi.e.. 

Learn at Home in Spare Time 

It^KTii: nnw in- turn spare IhjUfb- Info r 1 MWy , 1 Pe a dr^framnn, 
Ihe eonneetiira lick beiwcen a. m*c|>nnsc *fh. 1 nn enslneer. 
Ivitjpy Liie WOfidet (u3 opportiinllip-ii fop promo Lion t-liTit efclBl 

in.IT'.', pfo * x pftTieact- cip ail [mein luFp-nl is noc«l l>iI p Vo-H tl*n'( 
|ulta |n l&itvf: 1 = our present job wJi ih' Ir-Ji mi DR. f.lAC-ApEiri.'- Liim*. 

Useful ScM, W DDMS, BffUl Af«- U Sltk 51-, C*:ip II 

Of-nllcmi’si: Stfii'l me FTtTCE Krif^irlii:ilLr?i pfivprins spi-rlis] lrz.Jn- 
In |: ii) ItlltfOTtl rh+tktd litlflw. >Sa obltiuLjon nja jnj part- 

□ S-let'trleal Enftl-n Earring 



n Drafting and BOflldn 

■for Men inti Women 

□ Coft ArcDLintin^ fO-r 

MunufuCl nf i-rtft 
Q Aft'lilnvhin 1 siileIi Building 
p AntnmiitLTe Engirt Offing, 

□ Qu*Kn45d MitnsftfmcjiF 

A'fl iflf—x,.. 

ddf 



n TlSeAP-l tnftlneerJnfl 

I ! F 1 1 fi h -Sehnol Court* 

□ Vl* tif lCB 

□ Mrchsofoftl Enitlnerrlnd 
L Arlalion fl Klilia 
QShlpDuLIdJnfl 





AUDELS Carpenters 
and Builders Guides 

4vol$.$6 



Tridfl hhrpriiift 

■or Orp^ikro. BuAflrrh Ji-jj.- 

RE*. M u 1 1 >f I r. [ J>1-«rlj= P i-i ind 
all '.Y-an-d nr d ria n . J h r fi 

Ciulrlrri |ivf >t- j 1 hri * hrDj 1 -r u E. 
In-itriir-ih-.nn, L'.dL y i . -j h*i ;.l 

int'-i .rf n m*ihr 4 *, » 4 »U| 

#BCii|i^i, I*J 11. H.yiiF.-.* and 

c-_>n y u-pjr.f lun-ril inn An 
*a«y psormuii ,:u ir-i [j-i 
.ApprEC.Ll:n r.nil eLudrrl A 
HOeEianI daiiy J.-rlr-rj ead 
■Cjulrh HcTtferiEE (of Eon saipL-rp 
Wl^l-. Gp.rpcz.lTn »¥ny- 

wt».rt *f* Urine EYtm C'. Jhi 

■ F. * ! lr| .It J. rl ij | V EkUCF 

Ifl PTt. JlLiir,- w«it *nd lUl- 
Err \ r my, T* Pft <t-l* 

*nca [or yi^.-i+fir.ji 



r MHTBbV 



Inside Trade Information Olt: fVn hki; 

!!■□■■■ i<\ kiah r kt itceE oqtiBTC- — Ilrnr to Eh t-Od *C"C 
«*a— 1-low 1» btiild (yfr,liu.pe— Slow la uh m 
nilird triix — llaw la use 0.\* cHbLN iinn— ^IT met to il** 
ruilre snd ocalrp—Jttirr re Jnste ND-jQts— ^srperntro 
■ rirUrr.E-LLC — ^olviaic inEiiPufd-ttOBi B-ion-Jem* — Ea* 
llmiilfiE kin-aiih of llmferera— IS-uw IO rLiiti ns 
e.r,iL raMp— Kow I«j 1rft.iric houKd-BBd rooTi — Hu K to 
c pl.rnsfc -CDotn-^l-Eow I* birni. eojr-- 

Mu, bunjoJoTf*. ivc. — Kin w io CebiJ sod drair 

Silanr— ))m wliij; yy f ft* ui Ji«tllMlH IIC'V LO C¥> 

«*VMkB---lIaw i 1» iho jfitinm 13. 13- i.h.it'1? q* iko 
iiri-l *i;i.sa?t — J lo-rfi eo fauiJd hoi&ltf nnd ■caftolda-^* 
f kil^xhrfl — How ro buiUt «tairB — How it> tiuE. -on 
j minor tru«^-How eo Jliqk idoaiir-^il™ io l-illi— 

Uy JlMrt— ildw » piirfct 

WMW9-99 ii ii ■■ Ilfll-lllinillllill-IVIPlilSItRlIiiilii'il ■■ it 



THEO. AU DEL & t& rf 41 W. 23rd &t. # N *w Vat* Cm 



Mail AwdlAk Cuuntan au-J UulldtN UliidH. i rolh. -DO 7 4 *V*' trr* irl*l (r U-E, 
I m3A nm.1t $1 ip 1 dnys, iTvd tl mmM-tlT #4 b paid. (btiirvH 3 tDI rrtlrtW 

Mef vb \ wtko unite [ to teN UM. ' ’ 



Ad dim l 4 : j . , 

cktiiaibi 

Bslw™. Br .,,.,. Kr .,,.rrr,,.r r rl Pr < P F-JJ- 




PtA5T’ CS 

fHOM 

*!L 

pout** 



Mo/esfrc New 



The whole Btory now rcvtiiLdd by 
noted authorLly dcs-cribe^ many 
cinatin^ and jmijmg fKpenmrnts 

in Flatikt— ulli ul op|yorliin- 

Ities "Now & Fucure." DtEensc work^ra, iariwera, eM-e<u. 
lives, and men with thdr ryes iq the Future will want this 
wealth of new money-making inapifaiLon and inform^tLon, 

SEND NO MONEY 

SismpLy nuiEI name Ad< 1 resE and pay postman plus 
miilt.O.d. and postage o ha rg*o upon delivery, ( 25 ? extra in 
Canada} Fetum in ten days fur refund if not fully satisfiedl. 
Simpiy write ’'Send Lougce'a book an trial/ giving your 

hamo and address. Mart it today! You'll be glad you did it I 



LfU^ 



i mio h>T wlrle flr-n 
k . L^i^jry n^r.dcaflf y 



; — r I [■-- - r Li 



pI .. l--r J IL> FI Ul l FIT. 

STflftCflLtO, 1-SBn W. Hj rr iiarr, P^E. Ir-g]^, 



Am fin Aircrafr InMirUftiem Tedmicinn y*u J re a^OW 

A . . AND TQMOK.RO W P Ne> pifirrer whnr you're doing: 

icklriy P P - in a ■wpr pl?nr . , , in Army or Navy , , , ^u can 
prepare for bcsTcr service, rapid promotion and FOR YOUR. 
FUTURE . „ , through hoibe study w ith America i oldest 
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a Welding 

ENGINEER! 



*1 In peace as in war p to weld is to unite. 
You can unite your present experience 
and your ambitions for the future by 
qualifying as a trained welding engineer. 

The I r C> S- Course* Fundamentals for 
Welding Engineers, gives you this train- 
ing in your spare time. It is a low-cost 
investment in a high-paying future. 
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AMERICA NEEDS 

YOUR IDEAS 



In War and in Peace 

Ygu r court hr > — in fact 1 Hie whole civilised world — fs in crying need of new ideas 
- — those new ideas, YOUR IDEAS, must lead not only to victory in war hu\ tn 
prosperity in the pence which will inevitably follow. TIME MARCHES ON— to- 
day'i invention! arc tomorrow's era! tsma nship, and post-war prosperity and re- 
adjustment will demand the creation of thousands of simple things that will 
win recognition — perhaps wealth— for you + TIME MARCHES ON and you 
march with it — or it passes you by. 



Peace Is Coming 

Factories now converted to War 
Production for the duration fire 
already buying new inventions. 
They must take up NEW J DMAS 
in order to continue in business 
when the war ends. That's the 
time when new improved articles 
will be rushed onto the market 
and the lucky patent holders will 
reap the profits. 

IS THE TIME TO PATENT 
YOUR INVENTION 

No matter who you are, where you are 
— -no matter what your invention is, 
NOW is the time to apply for a patent. 
Hy delaying you may not only lose 
your rights, hut you may miss some 
immediate opportunity of mak- 
ing money. When a house is horn- 
ing down, it’s too late to get five 
insurance. When a market nl- 



A PATENT NOW MEANS 
POST WAR PROFITS 

Remember that you can sell your pat- 
ent rights now, regardless whether or 
not your invention can be made and 
marketed for the duration, because 
manufacturers arc baying patents to- 
rbiy in artier to have- jini r nirn lmndise dm l3hi 
imuket m j*oou m priority re- 
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i. HARVEY B. JACOB SON, 
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3-1-fj- Adorn Hul I d i n g; , 
W^bhiP|-;to-n, D. C. 



ready cxi-^t^ far your in vent ton, 
then it may be too late for you 
to apply for a patent. 



& HARVEY B. JACOBSON 

Registered Patent Attorneys, Adams Bldg., Wash., D.C 
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Br-fl iattred Palrfrit ^t|Drnt'yi Vtftrft ITi* 5. Fp-t-enl QHk-L 

31 -C Adorn a Building W^sti I rapton, Dr C- 

I’fcftdt- DcJlrt mO ynur JR-PitEc "Prterl GiLidc For Ihn ]n^en1rir M 
;'u4 jr-wm Bpe-ciiilly prrpnre'd "Itecnnl o£ Invention. 1 r Eutiii 
FREE. Thld retEut-dl d«a nut tibli^iile me. 

N^riSd ^ r - r 



Address. , 



City 

T 



. , - r . , r . . r ^ilXl-^r 

{f’Lrupifli wrik or prink, i-l.iinLy) 




JULY, 1943 
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LEARN CODE 



THIS EASY WAY! 



MODEL 100 

$g.85 

COMPLETE 

Plus 

Postage 




OFFICIAL 
U, 5. 
SIGNAL 
CORPS 
FIELD 

TELEPHONE- 

TELEGRAPH 



SELF*- 

CONTAINED 
BATTERY PORTABLE 

JUST RELEASED FOR CIVILIAN USE! 

MODEL 100 — FOR CODE Srltf PHONE. Practice code with 
L has convciLioiifc, portable teLtffrupIl set nr opcriLte |t as an 
mitdonr, field telephone over hundreds of feet on ;s line with- 
out external batteries-. Includes constant frequency btiUtar, 
.adjustable key , microphone, headphone. -1 batterl^, i^tUine 
leather carrying ease, diagram,, optratlng in- 
s-troettoii*. Complete. 

MODEL 101— FOR CODE PRACTICE CNLY. 

M-odcl 100 etietpt it dot&s not Include iiiicrophoerts 

or headphone. Price.,.. 

-MAIL ORDERS FILLED- 

Pleaee add 7 -jp to nil pOSlttl immy orders (o CWWP cost of 
special handling, parking, In h i.i ranee A lid. postage. 

■ sun RADIO CD., p^nt, F-T ”1 RUSH COUPON 

I 312 Fultrn Sfc.. hQw Yurk City ] TODAY! 

| Fnftfci-rn! Ji i!-:l S RiisIl .Li anca 

| □ MihIijI icn REunnl Carr.'!-: Huzzc-r OutJlt coni> 

: pUiy :il KL'.Mli 1 ||]U± 7 3 C JIOECAgC^ § 

I □ MixU-l j Q- I ih r-'- inlnr-i'lione and hoadphctia} I 

■ I't fcw.Pi IjpJus, T 5 e K=onLagcT 



$9.85 

Similar to 

$6.85 



| ?■" A Ml" ■ ... >■ ■ t ■ ■ * m i rlii++l4itbM II 
| ADDRESS . , ^, + .x,r. .. 

! CITY . STATE. . | NEW YORK CITY 

* — — — - -wjfMBBff------- ---- 1 — : 



S*t Yvr)?*OWtA 

iftaiw ^upjtlr AtuH 

SUN 
[ RADIO 

: COMPANY 

| 212 FULTON $T_ 



TAL MAGIC 



to** vrc: 



ldchy* 1 



***** 



e^wcEWmAriew 






□OtH« 41+lTtS¥ * I 



Ml 



THINK YOUR WAY 
TO SUCCESS 

Uae your menial laeutUus to get tlie 
Ll.in?:4 y ci u want in J I (■> — ^itionry. tnvf:, 
frit 1 Mii: j lLifi. surT.nl ufilifL. a belter job. 
You .if s: ]uat ii j, enpa bl* : i>- many nlin-rjH 
r M-mng- nr •■■j' i ;■ I Hmus yvur |»rtMj?nL tmjf. 
You can profit by Ikm Ai-rsrnL of Mu-ntal 






<Xb 

fjv) 

/*** 
hat >9^ 



INSTRUCTS vog HOW TO 



Mefclfc by think In* yuur wny to mnccu, GET WHAT YOU WANT 

SELF-ADVANCEMENT COURSE 

You con Fajppl flint Jiatf-yi'Yid tn Yrllb *11 Wfcwtful jtchl fw* 
mmt li-y follnwkna ( In- I - 1 ■- 1 1 1 1 1 1 - 1 r i hit.ml rmin.i,-lm:ili 
■i* ■. ■ 1 1 p. ’ 1 1 : i ■ 1 1 an n i :c, i ■- a iSv^nmnofil Tiimunh kptvu-p, 

1 1 1 -| L ■ L ■!- Lu I -. i II I i i -. 1 - , II.IH I :-r^ i - .- 1 1 1 - : 1 1 ]^ r-v\N liL Tr-nlnkPiK 
i'ihii^l- 0 i 3 iL- i k\m nf fijur tmlnlnc iMiohlcL". iiJus a 
eU-I ijh.i- ■. LULiiiir- hI'J J n^i .| ruiir Si^sy Siray t luDULnla. 



10-DAY FREE TRIAL STUDY 




I SelfrAdvanttemonf Sarvica 

% jyrA? $0*i* l*ld£c„ Los An j rl« r fiatif. rLN * v ™ TAL 

| Send your -CLiflipIrLe Sd(-Ad vanctmcfii Coueit oi + Lwwns and 
■ Etixik nf Sixcy biray Thnu^lill. I -will pay Pustilmk IS. 9 & pin! HUAll 
. c ci.d. pnstage chary* wi 111 unJeri-Laiidcnn: thlE it alter lOdap 1 am ilcjI 
J utisfied J m.iy leaurn ih* nutcrial and jcce ivc Eull refund. 

( KAMI 

j ADdaf ii 

L CJTY__ STATE. 



— 

HOW TO ASSURE 
TOUR FAMILY'S 
FULL SUPPLY OF 
EGGS amt POULTRY 

—of a iracticn of store casts 



* ?\ r ri ah&K’igek svltgai y nu rcjtftn your 
«i-. ;i ! “Hsieh^rd FrjuUr y Kees ii i.k." by 
rf. tV. TayJor, jl rL'-r-vpni r.vd poultry - 
[H'rt,, tcIL-c you exactly how Eo vtorL and 
Slow la nitfL 1 - lar your flock nt lawe-nt 
eihhc, i^nl |n.m'. lii seeura ttui Kim'.izu 

J'H'd fr-'.Hii'ji- tii.ni l&f your fftTnUy-r 

S.L.&Q ;lL bcjokfltllTfJhj OL' ditecl 

RUTGERS UNIVERSITY PRESS 

HEW BRUNSWICK H£W JERSEY 



iuimaws 



EFetlrlcUna *r» meedwl svar^wliHrii. Hollywood i1w)li?f alflno 
claim iliUrteg* 200 m^n, Thl Ha n lira mnhlA? 

LnUrri it ifinra lima. Easy poyirmUS. Cm- 

Mr Wrlta far t HE El fiulilftln, N« 4blleiUa<L 





Gcpt 



AMERICAN SCHOOL 

EIB45 DkxcI Ut 58 it., Chicago 



SHEET MET AL N,wtAy0UT 



INSTRUCTOR 

At I.-d^-LS Here Lh [irarllca] niitl Linatila In- unit/ Of AHV l 

Hnieilari nn flJTEITT M3>Y.iT, i.aMU J- Ffv ww 

"WGltK t*Q DlmpllAud that uhj;.'-:i:k> is li'siTri. . , . . . 

Fiilil i-- :i.-iL tO III. In ImLn lUbD ‘i;.in uh |. ; 1 1 1 1 x- LiObdCd ftif Mil E lM!!l<J. r 

v.orK, HUi-ul Mtr^L ritL'ti-Mr-rLmiLle* 
—Wi tin- ■«'■« inwtructur muL ewL 
Into thC eMBirtt. etCUWHt limS SrfRL 
I'n'rli-n irnrl n T wlL hTic-cc. met'jii tvi irlk. 
ItSiurid Lit Ii-doH Rirm wLth l~s:' 
Liirn'u leLe Job? wnrbnl lali In dmiv- 

lii-fiw n ii :l carefully ^*i;iLfilTW 3 rt. 
:-;r.>"|T yen MDifEY. Wrlln I inlJTy 
pir “XLiiini l iE'i«t AleftHKl* in SI il-. C 
'.TctJiL i -xt util. 1 ' ■ Kainfcc. Hi -or 
poBtmMfc 571 !?1us lA'ii.i on *7v- 
llvery. Muitvy bs'p-H hi "* dnya it 
]jot PHitl ailed. 

GODDHUfIT WIUMK CO. INC, 

DddU-B. HOW Mktfelfl AW, Cturian 







sHYf* 



' A SIMFirrlEP 49 r ahatdmt df THE HUMAN f EG If RE 

hv tluirlr i Cn rlaun. Yh u book thry'rn u.1 a I ne a uout! iTm- pr the 
ii--ai"-L InrcirmailTTfl tioeku r>f kiii-l ft'T txrti-. fittJilwit mid i>to 
rc-*fJbEiDl nrir^i^. rhnrts. nc h^n. ami aver 3- Du Hruwssiffd *m<ttf 

■ IliI ■■ i l.-.i BFbirli#-n .■■fi'iiTV giartaf LhC- i S .’Ii.it: Jjl MLiOh. 

CHI.* PG4TPA-ID 

HOUSE OF LITTLE BOOK.?, F<ttn AvPu, Mew Yolk 



EtfG VHCCRI NC r UMMidenstifiE. S*rr- 
Icsiijf. Elc-clrunsfo-, A-iultmi. Marino 
& PulfcCe ttmd\0 taiijjbt tbcirouurJily. 
^3 iv+'H' k:J.‘ fc- i n pr it a r L n it ouur»pe iCtl*Lv- 
jil r at to S yeoiFB- 1 rMIp work. Kenned estibUslkwl i B T -4 s 

ujj Low, C-o-i'-riuitaEiuOuil. free. 

Dodge Institute, Dept. D . Valpara iso, Ind. 



RADIO 



ARTIFICIAL ARMS-LEGS 



FREE, 

BOOK 



WRITE FOR FREE BOOK ^htrtving i\OW 
<"AK!S:^S ARTIFICIAL -arizi-h. LeflS h:w* P^T 
THOUSANDS BACK f>N THI- V.WltOLL. 

Eiery limb OTintLi- 1 ii fit tiiiLl-l'jcLuilS ainj>uta< 
illuh. hVci-r Irt-wlrld rMe'Ujjnltlanaf -merit BihOt? i?nt, 
BOOK. SENT FREE- — WiLtrtSlvr Intr-ri^alcd 
In le^ ur flJTtra eio ^LLlB^itk^n, ^ptwI far it now. 

CARNES ARTIFICIAL LIMB CORF. 

L>i£jL rr i un J .ltrpTEiinJaliP*« E'^-nrArr* 

SOS- J E«t 1 12 th Kanux City, M- 4 . 



!ff*T0 



w < ffj 



Carnes 

tfis 




U*- wani yau to vrear UtEh Anr reu.cte'-cia-aieiTJur^ Hull— 
VOims niHK as a Ixmujs-aiTrt eafn B1C, Cnstl 
3 Uc 'FITS Er i ; i t ■ *■ i line --KioT-.il to rrlen*- aiti! Lnk- 
Inc orclors. rimSce of nmrcA hi! rSrti. i^ualily ftihrtrfl 

Lullorod-tOMUeilThUra I IT HOW-i. nlL .sLvL-.-... WHli: Ll-Ju.v ti?r 

VitKR SAMl l, T.F_S 1 Nil c-sis-aTM-m-i 1 , no inaiHTF 3liH.'dcd. 
km- -.i-.iiL-k mtsi-Mh (elt uh sihflut yourself. J. C. FieJd (i 
S pn , M.jfrr-ior- & Throep Sti.. Dept. u-ui5. u n i cji. 
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POPULAR MECHANICS 







^ trained in this exciting new giant industry*. r The 
future h so vast that some predictions seem aag- 
gerat-ed— almost fant^stic-bn t the fact remains that 
plastics arc already important parts of many major 
Industries. 



GOOD JOBS NOW and at WAR S EM) 



Jus t a$ plascies are vital to modem (ransporiaiion— 
in streamlined cars and trains, fighting planes and 
future air iaxis t PT boats arid cargo carriers— so also 
a knowledge of plastic^ can be vital to you . , , and 
can take you farther and faster in your chosen career. 

There is a tremendous demand for men and women 



Now a vjrjil, growing war industry, plastic* look forward 
to peace-time developments of unlimited scope. These ne^v 
materials may be used for fabricating buildings, complete 
aucomoLiile bodies, m erica, te new machines, new systems 
of communication. When the war is Over and! competition 
for job* is really keen again, will you be all ready to go 
ahead with an industry chat’s really going places ? Will 
you have the knowledge that employer* want— (he training 
for a big- rime career in plastics? 



CHOOSE YOUR INDUSTRY 
WHEN YOU KNOW PLASTICS 

Theft ic lurdtv in Liuhuify iJijt i% not 
LP-?i Ilf PHim anil ihite ['■l±hLi :i — jiuF. r-i£ 

ptir.s For furure- deve-lopnientf hawil an 
pliEi! £■; On J.LL -suin .Ten jr*. 1 btin*; 
’ " wha kjiow plaiiicj r 10 fi II in:por. 

tlPE <Urf*WlW industry pen iiiilh.j uh oliriig.lE- 

ert, fahritman. mal rfen, luprrirtKTMlcriU. 
ftf. Pick jour i n d ll; e r •-■ an . I t-p h r n j •< A 
flAltin E|Wi iiliu. jSiTwn^ ihc- Hujpr lines- 

ui l.:u iinL-i-L i :i n-lcn.ll f'lilLiit Hill I'm. i.IL- 

Ereai-infSy r-EH^Ji-Ll AiKIF*F(-A|iiMKH 

livt — Kjl J ia — Tfli* is-idP — M *ih ieitey — 
j : j 1 1 j i :■ J.J -Fum jiurr— Anli Iecuh r-f — Tclt 
phane* Liw i DuUdinj[«-Df&iV E^ui-pman-t 
— TfuJIfil, Show, SCi-E-n E! fic Apparatus- 

If innr 2l-:i iIlJli: ^ — IBifilYrJ.EC 11 J 3fireriar 

DwiirtUefc, 

READ WHAT STUDENTS SAY 

H 'MV etfiffilJfiwo! Iijli aliwuh' nened me 

lanrtfptrfttf h^Iei afEerooly 3 mcimTit of 

sEuiiy. 1 li *vt batm mniftf ml . * . n> (be 

X*w.ue}l Ucp^riiPL-rit il , , ph'I 

br.L idL'iLLiLI ji" , i l aji increased rj le of jay." 

-Jt. P. C. 

"The cuurse f! k> thorDuich Jld tffi+ifrii 
eKie I Hia able Id siep rijch-E inti? rfij pu 4 i- 
ElWi J Tld LACTV Oil H'iEhwdT d-rflL Ulu. ' 

-E l. V. 

Tl-e-i-w- accc-pr itl^ iineefttr ihaoVs. . . in 
5. rc^ i u i ti.l; a shurou^h and pr-iiE «..-j L -ip. 

liro^cb in m .ht fi( 3 il of Pliiiifl."-TS. DC. C. 



TRAIN BY AMERICA S ORIGINAL PLASTICS SCHOOLS 



Ydu .hoq'e ]■:■:-£- a nti-nurc fram your pre«-ni wart. 
Your Eraininj; Feu i career in plait n:i will he right 
iwo your pr«eoi -nhedute - making your in- 
(ftiWd ipirt UflK jay hi|C 4 i Simply 

dr><itc j- IVw Ili?u m cwlJl wri fk in i n |cijj !i k- Jmstiij- 

srudy ]F you *re part-w in picnics, yem prepare ior 
adv? nce-mefir . if you. ire- in jomc nfne-r ncld. >ou 
bje Eiuilifying far unfcimiitd oppanuci Ieume in 
flistLCf ...by udfEinf yowp EfJ.ir.i-if NO 1 *'- 

YOU CAN LEARN AT HOME EASILY 

Iew fubjecu ire Hf u-tII -*,u ii>: J ed h Drr.c nudy n 
plisnc;:. The FlajHc:- [nsEfnn? rourse e«Jls yi?a aJI 
joout plaiEtr rr iitr-al:-. how mil when ro use 
th.iin--diJS!xn^ , maldnfi-r+hrii.iiiii.i; and ifujcr.s 
dF Hhcr ^LLbjccES ■ ha«- to cipiEttLize an Ehr op- 



panufiiEL-H For nun in if wa^neei v. !eK jila-LEirt 
■rjini-n^. The L'aursr ii ijtuErrj:ed wirh. bundred-i 
af drivings uad plfELLpw-p^ifpS «iid ^up-tr- 
vi«d by F^.ui; ii ixe J pluib nuthvritm, 

NOW IS THE TIME TO ACT 

rind o«r how rhe PUincs tnsELEUiecan btlpYOU. 
JiUil Ehf rnujMwi Far y.Mjr ^gpy ef the- Im^r ¥#$& 
ttiCiilrt "Wur]ij yf Pksiiffl, 1 ' Ft ej irMinmml wii'h 
TAEu*La|c ini^r-nmtiOn ilnurt ptartiftt ?bmt 
shir ni-w pljn ii pifpkpnw "nd atbfr nm tor tbii- 
rE^oFuhcinprr npw matiFiil . . .is »tI L ps wbotit 

H>jijRinuniEi-CTi r-w YOU in pl*PEW-k- 14 *^^ 
MOW Itr Urf pLxsrli’. pciim th^ -mriy tl? l OUR. 

winil lhe n?upan TODAY 



V04&j 



mOUSTRIES TEtHItlCR! H 15 TITUTE 



1221 CJwmii Dldt. 
Now V*rk 



436-E US«lle-WN«k0r BUg. 



190 So. Alvaradc 5 t, 
Lui AnnoPni. 




MAIL COUPON FOR FREE BOOK 

Plasiics Industries Technical Instffute Dept. 7 

626 - E La Salle-Wack&r Ghtcago 

Genrlemi'n : Please send me the booklet "World of Plasrlcs" ;ind iafurmaFion 
fin your training program, I understand there is absoluiely no obligtirion- 

Age 



-State- 




Cih'- 



S1A 
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SAVE YOURSELF EYE DISCOMFORT 



DY TR.UNIXC YOCJIt RTf! FIT, Ei\J ay ibe ftllVJIL. 
AJt esiieiil y ! i n u ud 

1 lisl-S- M'l' *A jftiiiij HVimui|erllii| f.| i: Ti I I r_.Lr.lbi >k iili'^IibhJ. 

l r Rm~iT I ■ s’" rTi lr- 1 1 u.Li .li i|£ wheuivf ytm wmp Rinj-.h4.~i 
nr nut. 1ME F Um Mini i:y iscftii l‘,. vr.u- li:-> ii. «, 
Bii .it ■ 'l l” ■! LLai :l L li~A, V. Ii id: IhunLiik >iu yci .l l i> ->-iR, 
3" iii; 1 I la-LnhJ Or iifco? Viiunihf HI- -I C. I'S til! Mtfr-M - 
TIM, I liiHlrtiHlmiK FH£E vx* 

| - 1 .n : t a 1 1 i - -i- 1 1 ! r : ■ ! ■ in A H K I" 1 f -1 i ...ii 1 . 1 , 

IJNIVCR^aU SIG-HT TRAINING INSTITUTE 

(P»pV f"Ni- 1 , 4'IS. i U u lI l-iei'j Avn., tL*-:. u* . C*N 



SUPER JUJITSU 



WOW GET TOUGH 
DOUBLE -QUiGKI 

Lf in how Yi }\ ! can be tfaajt crou*. 
! i - k brutes (wu'c your •■i f.n u'ilh onfy 
your r f'siurf i n ^ tn whe n they arc 
armed .This powerful fj^hejisi: ay se em 
is unbelievably efficient. You don'i 
need 01 J ike musdi>s — it's lirainA 
[Eiai cmtnc! New, tJny ieh'-ricudy 
CO^rs-e :lc amarifiRJaw price. ~ 



;le umas inflow price. Fr^-inal 
ir»ney>bitdi Hurry! write tL>da;y for t'RFH 

Ngj^n Chf- 321 £- Wnba^T. Dipt, G- 5 A-. h [gjjgca 

S E E " MILES AW A Y ! ' 

5 -POWER TELESCOPE 



t-m 



Perfect Jc.-r pl-tnicv, ehit'^i kulL-IUnG KjFurlhifi events, 

pifEijAl-ffr titrJjlr frrliUEllii Iflurk, SlfeilrtVfr pLlAlitf Iiighe^ with 

HL'IC-nLifie LTOUli'f 3ii TlilH. Ll'elK *fhL Infill] CJfC |jl l‘l--c hE Ertllrfci:*. tvery- 
IPi inj S times iiZt-l IdrLllCl l'Ii-.l-l'I % & itmtft rkD«IE :- Ul ii.-Lij, unni 11 tJki.-, 

29 DAY FREE TRIAL OFFER 

Try fur Sl'J ■Liv'h :iL eilir nnkl ILi'inm Er.r T.-liuiir Id 1 tint -rii-tnpCD^lT uci>.- 
IhhL. KI.XII TSII MUSKY. Jin. I luty | -ci - 1 1 : m n £u. I IP pfun |fw rwtl, PWl- 
Jh^f. L :■ i - . i ' I lh'ii 1 1 — iximlii-rl Link nl M> M-h-nmim lairtv In' l-ii r'.^LLr^i im 1 1 Tub 
lin'ii i^i ti-.in H'l.al nih. VN-V ■ T¥L¥*CO^E CO. , »W 5. **.!,***&. 

DEFT. M-4E5, CHBCftOO. 



Y OVH Ek-I ihauphk ii alar illy , 

i> “tin *f Cult I CbfEl Em fJn >1 y inren- 
ilon V' We ere** v b~M jdu Iiiiia "ilihTA did it-^^wfao 
they went la for Hininr » iki-i jruinjji-il p-ucl- 

nfFrlllpi^— hsi w Ihey riindr 1 eomtact* wili miLiiuf-nrturrr^ 
— kryut I hey illrlAtril roynlly Arrinf-i'JikHilF— liow 
much nuiDey llirv matl(— hv-w ynu eil) li^il a 
Oar new Fit IIP': HOOK dfiMcluMCH MHFurrc^ ol quirk rev- 
ctiHf If fvvir invention 1 ^ piBiH-Litnlilc aEul NulrAlile with 
prclil pioixibilitiod-. 



HOW VE CAN HELP you 

We are lE-c^l-atcrrd I' jinn Allorneyd EijvlnR lun^ i-^-. 
pcrlr-ikce In Ik ■- L| pI 1 i^r InvruloriL Our* so-iihh' coreri all 
phui^p Iff |Fnirni WihrV and eii| f i P H iv IhIuhJ fff'jfld IPr 
su|' i M, rl' r d by tmined |P-zhcnl dr a 1*1-- me n. ml torn ry * p 
Bt’irrlirnFp elr. wi II— “firp-l— ^adviKe you rnc ihe 

probable pateniablli E t of your iaivi'-ntjnn^— and later 
prepay r-xecufr- ncirH pro^etulc your patrn| aptilira- 
lirh. Lr«l full fh-i (H hvw— inullurr inven|ar pi'isinp 
ahi'-id iif ye b wJdi pi-Birnl nuf uicurt vmi loye all' 

Mail eo U |l M n ^a 3-C i-takup kmv lif | Jifur p r r >- r k'| [ 

to rirly 
future Merurhy E 

i»ON 



FIRST RAVE IS PROTECT YOU 



Carvimcrelal nr ruccvnvfol fovi-nleiFH IsrHi; pn.'t -1 U, S. 
Patent ikrol retina their invcFFtUin, fEcin'-m h *r t If ywurp 
Jaa> value to othera limt prolret ilo value la you. A 
patent safn-^uus-iLh you ufRalik^l. naikkeane eapyldiu aiktl 
eomincTri^i liainp: y»'ur iktvdOii||HM»^— il ii* m 
wrapiin Far you in Beilina a buyer ur 
arls- up your idra an eriirinnl, iJ iif L-r ivri I , and valuR|i|g 
to ifaokr you. *x.p*el to ptii your InvvnllDU jikju ||^c> 
Lih'ji t j-hiLpo fur kuiidkCy-^iiiiiiLJ n^f . 



A KET IB SHOP PRACTICE 

For Every ^] acbjJLlat r "f'Ejql- 
TTia,icer r ?■ ] iL*'lj | ri 0 OWfOtH, 

llrau^ht^Tiittn. Mela! Wn titer, 

Mf^Jkuiile or HtLUk'JLE . COVCfS 

8b up p fpctlcc 111 .UL Pr&uclic^ 

A flEADf HEFFflEHCE 

T-eK“=i How til -Operate and ^et 
Cp Uthffl. s^eu- jlIicL BJSItlM 
M»chlDCH-. ShapcrH r Orl]l 
HELL All MmEoiw: T ool^, 

b PRACTICAL SClQK$IN0H£[ 
m FU1LY lUWSTfffifEp CHfiPTEBS 

f.'«>vi.el til-: I — Muder'n Markina 
Shup PraMlec. 2 — BIub Ptlrt 
RL-aiElnK nndHiw EflTHmw. 3 - — 
{'uLeulnllukTB i MatbCliintlH 
Ii If M Iidi Lril fl!E^. ‘i - H-h. m Fb & 
Scsl b-Uow tkUrc Slide RuJe. 

GH This WnrmaHc-n For Tcur?clf. 
Mali Ccup-m today. Ku Qbl ^olk h 
iJnttfi SdliM. m 70 SEE IT. 

_L LFTE OKLYS. IjMO. 

THEO.^LI D EL A CojTdT WWl^M^STHErTT^Pf™ YORK 

Hall AiJDKL£ fclACHlWI^ra a TOOIAIAHEItS HAKL1Y r.n J 

Trill. If Lk, tt.l will rumiL |L Ui ? J^d UlifI iD'.'DLhlr uuLILH k ^Ndr 
ULJir jhvli^c I will j-.r^rn U. 



Ormpallcm, _ _ 

ItaflTVTlc* 



FREE BOOK 



PROTECT, 
FINANCE and 
SELL YOUR 
INVENTION 
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POPULAR MECHANICS 





Beginner or Old Timer— War Worker 
or in Service— To Earn More Money 
NOW and Prepare for a Victory Job— 
VOU NEED THIS GREAT NEW 3-VOL 
REFERENCE SET! PRACTICAL! 



1 W A XT EVERY MAN 
INTERESTED IN EU : .C- 
T EL] CITY TO SE12 MY 
S T! N S A T T O N A I . NLW 
COYNE REFERENCE 
UET. Ili K' lit 1-iM"- ura Lh« 
tiriflt? you've been y.'i-.ini’B 
[uf. Wriltr-H sn you cati U1L- 
.Icr-I.Hiilit. l iASY-t'K.VJ- 
TTCAL — C U M TLET 

IIiiriJri'ilB nf ILEuqLr:ir inn j, 

I'ilEIv iudesefl — any-w.-i* 
tleClHttl fnicntlcms quick] j'. 1 
ILli-imI rifl fam*H3 tin y cur | 
"liearn.'hy-doinfi ' Ufdiiln£ 
Coupon taring ill I ihfCC J 

banka fnsr ? dai' E'ltlSE 1 

TRlAT,, ACT NOW! ) 



Don 1- ! li^k u i* ,, ?ihy ! FEnminr nil thir ■ nin i.irs^ I k- in j-i>ur liunu 1 E- ■ i 

r .vi'i k ABSOI-UTEl-Y FHifEl It y<ri doli't little llley'tt the 
FMiSL j ij j.i:ILl-.i 3 act nl pU^ciricali I □ i i n.i r- vLudgp and reEciCiKSC tooka yaai i.*VET 
s-ilw, 3l‘ nil i In : 1 1 Et.icjk mid jyaii owe me nothing. Send cutt±iutli TOIJAV t 



S H 3 C t E In, lOOCi sublet* 
lii-ted . Offer 2 W)fl pk Ui rt-^i 
df 4 lkjnuti&- 1 3 ;lci> koHit: Red 
anu Gobi ULsKkUfi,- 



II- c, 1 CWtS, Pf« 9 .,COYSE ELECTRICAL ECHOOt. 

5BD S. F .4 La I l i'i :t Sr M Dfpt, B3.Rfi.l,:hiCi^(. Ml. 

Solid inc tin* j-viitinnr- NEW EDIT EON IZnyrii 1 E!w # .FU;a.l utld Radio- 
R< trrr-ri'.-4! SiTirjyLSiip&dis. p^flEpuld. WiLEiiTi 7 r| :iy.* ,iMh j uvi-lving rlwt 
Extokn, 3 || 4-Lrl.ii.-r N-iiiin. -hrm or .^-nH yi.i: SI ki Jinri fihrn -S- a month 
Until lit 11 lytLil jiricc uf 5JJ.9.S is iiiiiil. V.'i* p\±y tJrii dhij.ipilLi; clur£tf P 

NAME. . . , , 

AD DU I?*,*-:. 

CJT V. _ P .... .STATE-;. ... 

OCCUPATION .......... r AOE 

f A|fP 1 AO? Sl " ,Sl1 frees, |IJ.Si, wlLh nrder if 

jUU f* III fOm prefer rad - rim hiivc Sl.-lfl. SliceiC 7-d0.>' 

wr * p " f ffHNj. iflui m*Ld rerurn pnv llfjiv- 



FflEE WITH 

ENCYCLOPEDIA 

Cl n c year ii I [MrCBUfl u I ad - 
l Ll-l" by rnnil any F.lct - 
frl-rul hi r l-Liidk-i Aubjcrt- 
AImji thiri FREE Hnin-k «f 
lM* Simp Print a if yo-u 
Act Now. 



H. C. LEWIS. M«Wirt ' 

COYNE ELECTRICAL SCHOOL 

EdO SO. PftULPKA STNktT OEPT. GS-HU CKPCAOO. >11. | 




Mote Many RADIO 



CleL Into one of Arntl-lcn. i, n. nin-.^r. ACTIVE . , . 
PROMtSTNC! ILtL.1&J ^cazid. Curd to T fritu 

tmok. "VJctoiy iur 1W X* *■■ l^i^" v,-u umi 
jnu f«r find La ^LTCKC-V AT JIOME. ? *i(li (Hi. ili. 3 
nf fiiHe iliyt'inj;. :HalruCl.K , L i "il -L I - V - L - J_ - — IhifEl 
tiflp }\ni S5ET STARTBiP ^ :l RuJia jut?. Mhir^z 

ST'S TRAINING^ INC. 

Dtp t- T« CtalcaEQp jlL 



Easy as A-B-C 



Be Your Own MUSIC Teacher 

Learn tit h&mo far Iasi- tfi-BI* a day. Snn'il-fr ;Tfl A-I3-C- YGUTT 
Itaaons conaiat ui re;«J seLeottoniL. Jikeiivud Of tiro some *moI***x. 

rc-ULl re-iil — *iui 1 nun,i3w r h" 1 -n t^irk niuia-ie. Many -oi 

oiir TOO.OOO B-tijikinii, uro bund LEARKK^ EvcTytliiufiC 14 in print 
und pi-clUfeiflr First, you ucl* Lakt whal do. Tlieri ii pictiiro# 
uiiy^'a 7'0tt S^iuQ yem may becnanc OIL ifX«lknt musifiaiL. 

Mnil roupdit lot OUT - ILIa^Lrutcd FVaa Btyj* urtd Print und Pictitru 
Sum. pit. Mention your fnynrito- LrlHiTiiiri^nt. U. 5 «IiiO<pI Of 
W«*k. 77 flrun*w3ck SfdR,. H, V, C- 



U- 5- frchoal of HinSlC, 77 Hruoiwkk BldK-i N. Y* C. 

FLtiLHt BLMid me IVi'i- Munkli-L nnd runt naid FiCtUPO Supple. I 
would ]iku lu ptflj' f Siirna Inj;truiutnt. ? 

|[:ivn you 

Jn:;Lrui:iuiLL , . , . EnjcLrunLuftL? . . . . , . . . . . 



Nam.L L . 



^PJ.EAhE PJUNTj 

+ ■■ 1 ■ J ■ P ■■■■■■■ ■ r 



+ ■ * ■¥ + 



Mm GOOD JOBS i. 

DRAFTING 



in AIRCRAFT and other WAR INDUSTRIES 






i'Jfc 



L . 

c omnLpie 

^.-.^thSrnK i 11 - 

Lnp rtmlmiSr lUaliLo 



Ouis:; fof DruFLumicL Ah! Inf twasiriff [ . . , 

Kcp-d the wa.nt-n.ds for pf-njuf nif Ltiia LLr^'^tlt 
deniandk 'Hie War t*rriducM«n isrsiftrsitn h-.rb 
iricrciioffll th* HcmiLuJ fn-f 
Aircraft Draftamcrt, Mft- 
ctiia^- Draftamen, Architec- 
tural SJrriJliinLi^i ESecfrical 
T>yaflemcn. awd Structure] 
Draftsmen, The Draftsman 
ELl^'uya COmCfl hr^t an :itij' 
■now project in mJiTii.ifu.ntdi-- 
ffiE mut indLLstty — refract fir 
viftrt Imc- 

Nft n evf much lues can be 




ll FiLW llIU Cni Lftti.— 
L-verytlalnK Hi_ k wlth r -.rt«lurt- 



Fluff 

y wl I h- — M j 

ii&W£“3tb , ftS p v!rva 

AT NG rXTN.L UflST It OTC 4< 

ClUriiiro TccIl SUJiicLi«_ 

hnllt. no Hii-planea con^Lmctcd, nn brids« or bnildEnp* 
cn'Ufed,. no MM or Eubmarinra launched an Ml Lho dvaftss- 
m.an haa complcled his wNirk. 

With our ceW atjes>-by-et=p Isaeoms, fund the Xanlmve tuv- 
you h*jl ii lfaarn Sn yuur hp-jitc tmn.e at homo. Lcitii-fm.- 
™i termH. pmve to ymi how esar l! ie to kavn DrafMaff bY 
the ChicapoTcch Mctbnd. ova'll semi you a Trial Lcsaott FREP.. 
Send a post card or the coupon now for Free lYiaJ Lc!i^oni4 



CHICAGO TECHNICAL COLLEGE 



i H-adl TioH h Dlrig^ SODO S# Mlchlj(Prt A^e., Ghlca«o h Ith I 

| yfis, — plcaRO senO Ffic- FT&EE Trih^ in. DRAFTING I 

9 UlrC^afl Oraltlni: PMafllriB* Drafllnfl 

Cl«ctrkdl CfraltlJiH £ Structural iCraltiiip j 

AfChhcctural Drsltlr^ C BllEldlrj; Cffr*Strettlan g 

| Wa ms — — — — — — — 

| A dil r?SK.. 

j City - Stntc 



cu pabj oft^.. ; — — —— ______ 
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Quick Guide to 




fCmy ht>ok, shipped of nofi- 
QtSQntiaisr for every be- 
ginner wbq wonff to gef 
#nf& vib/ wiwWm# 

v^oHk QLrracf 




Thfl BHOntial facli, tc<h- 
niquei fhal you need to know 
to became an expert welder. 
Eafy-l«-undersland Instruc- 
tions and die gram s givey oil 
His ,T dape lf Dn every wilding 
operation. This, book plus 
praelitB can help you gel a 
war plan! welding |oh new, 
giv* you th# Caundclian far 
matlOr woldmg + Cam pi eta 
glostory of welding flOrmt* 

SEND NO MONEY 
Merely send y®ur oddr*i* on tetter 
or poll cord r« queuing ____ _ 1U 

"fiiFidamoiitah *f Bmtitiz "™ 

Wild mu" C?™ pnSisian P k ' 

only $1 j 75* pirn ftw eenli I™* ol ™ 

poitapa. If mof dslinhitd, diajj^mi. 

rehirji book in 5 day* far refund. 

THE JOHN C- WINSTON 

407 WJ niton AT rfg., Philo 



Parfj'al ■Cajifejif* 

Tt»e , 'W1hY H, ofWridm fl 

Welding Equipmanl 
& Care 

Definition of all 
Welding T n rm s r 
Syribel* 

Good and bad W»ld. 
PiUu-pud 

All B-ea-di, Jdnfi R 
Weld* Plainly Dh- 
grammad, Dt- 
a-cribod, wilh Tech ■ 
niq-utr far Making 
Each Qng 




A course in 

ELECTRONICS 



^ Applications of electronics now 
veiled in military secrecy will revolu- 
tionize our mode of living when peace 
comes. The 1. C. S. Essentials of Elec- 
tronics Course is for men of vision 
who want to be ready for the great 
opportunities coming up. 

Mark and mail this coupon, to get 
in touch with the Electronic Era! 



JfTEflN AT1QN4L, CORRESPONDENCE SCHOOLS 



Bait 56A7.J, Sgraitfon a Farit™ r 

Wiifiont cost to i pirate Bend full par- 
ticular!! aiLout the touri# marked X: 

O ESSENTIALS OF ELECTRONICS 
IZ Ganai'ol t!fl die P Radio Operating 

□ Sound Tcetiniiiam 



Anjnfl 


■f J5 HI 


^dtisruA 




City 




Fmpirt PeiklnR: 





INVENTORS 





You moy get by wifhosil— but you will da much 
bfcltef with ihete three FREE in. 

valoahtd guides in 
piloted irtg YOL - 
vauiian, HaVhiij 
strong claim ne-vfr 
h u r ts , and these 
guidisi tell you hc-w 
to go about it H 



train %* 

SUCCESS in Ole 



HiFS 




Study a* 
hams J ti 
b pvtf a time 
E*.ro Qiird 
urhilolfrain ■ 
ing . . . 



1013 TAN JfAKK 
MOMSY from I'OLIL* 
Tlt\, lieiJihfr } ! uU J-tei’p 10 bLs , iJa ill* tdJl 
] i ii- n 1 1 re: 1 1 . aj-p-i Intehc ^eieniifle methods! 
UlAt avoid j ele* rn* h hi* profit e. Our 

famous aynuiin Horn*? ^Ludy TfatnlOit 
Ii;-ik Helped tbouaanda to aut-cenK, 
privtlia rrosil lln: nt-UTt. FI1ER Ca/t-ftl uff ^ 
dr-ncrlbi™ ftiurflefl, NI^LEtOtSa, aerViac. 
Write today ta llfpt. ntl-53, 

H* TONAL FDIfLTBT INSTITUTF. Idirc taller, NT. 



CARTOON SUCCESS 

.80 

C.C5-DL 



Lrt Tthn Tn rr.pl ui-in fl-iild* VP"* 0 »n y-nur v/py tft M-lliEVJ 
+<ni>np, C.>i.rF.r cmrltlirtA 36 leiion bulind In ft fafiaklatl 
wi Eh «wpp Jf Dtl i-l ju^lr J.tiO'1 * Dll F'JT DHlV ...... ^ l h h . * H . 

■SitMfsrHi-n-. a uAr*n1>r->^ Or V«yiH V|.-..'v-y «aoh . 

TEMPLETOM STUDIOS, D«pt. 10, ELGIN, ILLINOIS 



2 



MS 



Shplpisrltri Dppnrttintttea. Fs-vpnr^jn iipara 
timf. Easy 1^1 an. Nopffivirmsi L ±]inrii-nn* 
Twcuh^it, c'Ji-tunM.iji f?]i aided ijc-inkfrti iuIMuL 

S^jthS lur boiaLH'l "OppnrrurllH'Uln FlTO 
pprficuliiri jujlI rouiu ireiEi^-Ei lm_ 
Anwdiin Scnaal ol PJiiJtoRr^phiy 
1 3 1 a- HI i-Ch'ijHn A Wr, Pr pt. 13 IB . Chi c jgo. I II. 



Uf II ItT 9 ahil w«trtrn la him fal- 

W /lHI JK 1 . BJ I Icr.ilnir bLc pay tr*U>t Lli J It) 
■ 1 ™ ■ g \lAdtkUlit, Auli^ 

Di-r^fl, HtfrlKtiTatSciii. AJi r«iJJLJraLlr.e. Wt-tiSEn*. Hwly and Ftsadtr. 
_ n . ■. J: lE J..-JI. IVn p^y re^in arnl Ijuur'J. 'VrJLe US, spcnifylnu trailn In- 
111 . Ji-a I util i shed L<n- 2 , U.IUHJ eriLlUflted. GRECfl SHOP 
TRAINENfl, llem- m. 3017 3 r Atrt., Ghinagfe 

JIU JITSU 3 LESSONS 1 A' 

lilvcdlRaLC 1 dm CQU±^e Cxtivrin buy. Ant3i<i>sitm. com- I1LJ 

nLi^re . Il.S 1 Hr rjcul:.^ 1 fur :■! r .-i -. I i ■ i . - L.'ii J ... nil.- ' 



yA&tc. Sj^Ail 1 0C WHJrty Ibx CritiL ItMUJi^i, full dcuiLU. 

MODERN SCHOOL OF JIU JITSU, Dapt-M. 5 W. 52 St., 



Nr Y, 



K 



MOREY II RABBITS — CAVIES 



WE BUY 



find put jrfiU 

- ■ 

. T _ _ 

4 lari IG thr AMKllfHAN I'MAI.L STfKTC PAltUHIi- 



----- j - ‘'■"■'fh wits at?irr mPTfcrl*. 

J ^ „ CAUlejTHp'il C^pjr vt hinnii-RJi-vnc ICkr^ Or km 

U.nc- fur III -:ii C^tnlii^ .•.ml I , r[f’e Lif t a nd 6 mo. r _H SutiKJ^p- 



OUTPOUR ENTCH PRISE CO. . BV 34. PEARL RIVER. H. Y.. 




*7311 SHAVES FROM I BLADE 

•■N AMAZING NEW 

BLADE SHARPENER 

Hbif sb^itj^nec m; rL| mnk«pf . 

^ j — oubU- ■ : ,t ruza-r ULudt:^ . 

" ^-- T Im-:i- mlrackol "Notl 
nWf-PB:»ry t!' dumae bbudcc,' ' 

■wiiti:.s rHH: uwi. A ilulIilt 

■ ' Hir- -c U **& I 7 :w tlrn^n , UAZOfSOLL 

rtuir- rhBnwnii- vd«MS-riit , -elftRLri*w ->n ii^tli » 
■t.UWlfHI. iHKOth Phfi¥ln*«lflW. Nncu»u- 
TSur't. HUrl* hc ! J at o«Tflct uniHe ind pTfliwi 1 - 

K tU*OHr-Mlnn«1 "'T-Mt. Jpii Liliinrrpn.t lli- ICIU|KI1 

i H-rAi-H . V. i-ll muds. DuduEDC. wmiuJi. iim-df* 

Wn«trA fdWDIIQCHd Wll ■■-t IWTI. MHARPU ■■ ft- 

_ SEND NO MONEY! 

RA20RL1LL TiW b dAjrJi ir iraii - rr ne-L ilp! ir I ril — I Ti 

Ith. MlVct I, haves VDU it* T. Mlaam It A SlMfLlJl-L a-nrf wa II return 
dalL*r. U.nnr— oraer taUiix. H4f ORiCLL COWPANV. .. 



Chi^njici, llllni^la 
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POPULAR MECHANICS 





■ NOW Show me the ■ 

AUTO REPAI R JOB 

leant 



Here's proof you CAN do it: 

FREE T-DAY OFFER 



How MoTaR’s NEW FACTORY SHOP MANUAL 
Serves as Your Complete Repair, Tune-Up & 
Service Guide for Every Car Built Since 1935! 




at 

A that this Li the ONE and ONLY 
book needri! to know everything ne- 
cessary Lo keep Am.rrirH. F s earn rolling 
today! fclpsy, s$cp-hy*iep instructions 
anyone who can read can £ allow. Hun- 
drrda uf plso-bctf, ilia, grams and draw- 
ings ihow t}xa.zt h^w-to-do-it. 

Kecked full of short cute, it saves 
time and money— even for the expert*. 
Tru it at Obi?* -rink, jt-pc /pr Bdpr- 

**OT 

It's a BIG BOOK, flUjiil inehra. 
More than. 900 Ultra! ralianK-; river IjOfl 
puAe:-;. Sprcinl wnfcr reproof hirirjinp, 

Lies open at any peure lor work-while- 



yoa-read. The only up-to-date 
hook of its kind in all America] 

Just Like ISO Official Shop 
Manuals— But All irt Owe Book! 

MoTc-R's FACTORY SHOP MANUAL 
contains tdl FfiscnUnl Lr.fnrmatleid ftwn 
enoh manufacturer's own Official Shop 
procedure manual. Juec look up the Job, 
the model, the mate, and bo to wrlti 




quick Jndn-ic giver, you page and )ub In 
SLanlEf. CIcilt LiLKtrueiti-nn'r, " 
tures trlve you the "dope’" . 
once. PARTIAL Contend here cen only 



detailed pi.r- 
you want of 



Same FREE 7-Day Offer 
Applies an MaTo ft’s New 

TRUCK 

REPAIR MANUAL! 

Just published, for truck spe- 
cis-lists, iscrvi,™ statLcma, fleet 
owners “the somplete 

TRUCK REPAIR MANUAL, 
coverlne EVERY job on EVERY 
truck made nilLCq l U-3 15 1 1400 

pictures. 90^ pages, 8 BA. 9fo0 fftht? 
ba^ed on tmek manufacturers-" 
ow» yiffUdal smanuaJs-. Used by 
U. £>, Armed Force*. Every es- 
sentia ! fact you heed to know lo 
do ANY job. Strong, water* 
proof binding, eke flY» ■■: 11. 

Covers = iL L mruLch^ 19^6-1 943 r 
AM CiiiFoline Jiiurtne?; ALL 
DIESELS, Ifc^eEmans, Diesel 
Fuel Injection Systems, All has- 
in adjpst-mcrit #ud repa-fr pro 
eodurc*! described in easily-un- 
derstood text and pictures: Firel 
Cot^crnora, Lubrien- 
li-Oit ^S^irf t'^r K r Jfjf\ i.tion ..SyH fc ’i T , 
Af-nrfcrs, frcnifraioTSp ClutrJic.q\ 
TrjiftBmMsiofia, Krun-I o^id Hear 
Axies, Torque Dividers, Trans- 
fer Curt.*, BT*k#& r etfe, 

Offered to you on the same 
FREE 7-Day TRIAL offer. Just 
check box In coupon at right— 
and mail ua coupon. 



give you an idea of the Jobs Jt covers! 

Thtiusattds. Now in Use! 

Used by the U. 3. Armed tPftdn P 

technical schools all over the country, 
auto servicemen. In nearly every town. 

Rijjht iu>w to how this hook can 
help you set at each Job inner, do it 
better, and Itsush It fartcr-sond coupon 
twin* for n THEE 7-DAY TRIAL. 

SEND NO MONEY 

the poL 

TORY mOr MANUAL. 



When the postman hTlnss 7011 the FAG 
TORY SHtfp MANUAL, Uy " - 

few extra -tou^Ii Jobs. Set ho* 1 



It. out en a 
the book 



can put' for ittelf the Ural few days you 
use Jtl And unless thoroughly satinlted. 
return book In 7 days and pay [Lathing. 
ennr| coupon without money. tquayI 

Addfeoi: M0T0R Cook fJf-pL,, Desk 17, 
513 MadiSnU Avenue, New York, N, Y. 

Pyklb-hed by JVLuTnEl. The I. radJnjc .4 utr>- 
metivn Dullness Mij *■ 
atEne. Where Motor's 
manuals arc used you 
arc assured of hlsti 
Etandards o-I aenlee and repair wort. 1 



-ruuixa-ucD uy .-1 

«WB:t 



Clear, Pictured, Job Facts on 
Every Car Built Since 19351 

Nearly HO, HOT service and repair 
facts an all these makes : 



Amerkon 


fofd 


Old^msb-llt 


Bam tarrt 


Graham 


Oyer land 


Auburn 


Hedion 


Pot L ard 


Amlin 


Hupmabil* 


Pitrit 


Guifk 


tfrfPYIIIt 


Afraw 


CordillDC 


La Salle 


PlymOlfth 


Chavrolat 


lintoFh 


Pontine 


Oiryslei 


Lincoln 


Rad 


Cefd 


7*phyr 


Studebcler 


De Soto 


Msrrvry 


Terropicm* 


Oadge 


hoik 


Wi llvf 


S0& panes! 6D PapcH 
Cijxc, charts, llluscratl 
all models. 


of carhuietdr 


Lucls, covering 



■Over 4J9 charts, tablea wiwIdb 
I mportaot spccLfinaUcos. c3«ara .ne«s, 
niHmiremMJta, arranged J±l handy 
Riyip, Lficludm.!:: Tun^-up ch*rt; 
Valve Meaauremenrj: Ci>mpreasLcn 
Pressure; 'torque Wreiieh ReiLdiiiii;: 
5tarUij(t Mn:cr; Enslne Cleaianee; 
Main dt Rod EeatSr.R Journal I>j- 
mensiDnsr Ocneratorj Clutch * 
Brake Specifications; FrenL End 
Measurements, etc. 

Detailed, plettirm.4 Instructions an 
Dr.tfihCa; Elect ne, Fuel, Coalmp, Lnb- 
rltkltnH SyrAc-nuw TpanHTnl^ASOnSJ 
^heeU: Fiont Endsi UniyerKals: 
Rear Ends, etc., etc. 



MAIL COUPON NOW FOR 7-DAV FREE TRIAL 



IMoToR TOOK DEPT., Deak IT, $72 Madison Avenue, Now Yqrk, PLY* 

Rush to me at once: tcheik bex opposite bock you Want). 




□B 



MbToR a FACTORY SHOP MANUAL 



plus 



and SI monthly for t mouths 

delivery charge with flnol L_, 

($ 5,115 In KILL otherwise I wjJI return 
bwlt In 1 days. [Kurelirn price, S7 cash 
with ordcrL 



□ 



MuTdR s TRUCK REPAIR MANUAL 



II O.K.. 1 wL3 remit (i In 7 dnys. wnd 

|2 mnnlhly (ar 3 miM]lhs r ylii.n 3 Dl- 
dell very charge with Anal payment 
(J3.36 in all), Other wLkc t will relu.rn 
Ixink in 7 days. (Foreign price, SI!, cash 
with order). 



Name 


Address, 




cat 


s;&(hv _ 


Aae 


Employer 




Occupation 



□ E-ay E 35 c I Ch«c!t here If enel&slng payment tehock w moncy-crd.crl WTTJT 
coupon. Wi: wilt then pay 5h:ppLn.u r cosLs. liamu 7-d.ay return prliilqgf. 



I 

I 

I 

I 

I 

J 
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i FfOBJiftT - ; 

$*C tf M? 
jJT r " A«? AWH " 



[uassiiTii 



-■• '- --L\ ffltE bstfStt 

rw;.?F. of/fri 
ft fftftltfxnt f 
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continue aft*? th* 
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•»■.« «.w^. 
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INVENTORS 



Perbspa t° 
dertlopaa 
pf oil Hydraulics 



fcavQ an iflflpntEoa that can be 
ar impTcvfl-dl through applimlieo 
_ rauliti a * « induBlry'a new tigh.1 
ha&d Jar oMct conlral ol power sod movn- 
meat. You mt tj hqva an idea which ban not 
hcfln lully davajoped fer lack of trustworthy 
auistttnoe or proper fthcp and flngin noring 
facilidop. If eo. w* will glad la nciirtt 
by letter, a goural Ed-oa ol your invention^ 
li jl ii bo me thing upon which we could work 
with you. arrongtiDBali will be made lor die-* 
ciivBioas. If n&L wn will fell you promptly. la. 
either BVeul. tha answer will be hone a L (Per- 
soiml OudLfl cic#a only by letter appaintmnnt-3 
for our financial ^lability tmd engineering 

quafilkfftiBni refer la 

Dun & Emdsttept. 
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engineering go. 
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A.SNOW6CO. 

ft rfi fir red Pa i r jrl .1 t i n r ti r j A Si? \ce 1X75 

VTfilt- Ur fr<< H*»k jh 4 ‘TfriifitJlwn *P Imi-nliDn" farm 

427 SNOW BUILDING, WASHINGTON, O. C, 

FIX TYPEWRITERS 

A-SimihLiCiEd FratUful Hrji-jneilUiiJy i «• • ■ • 

Mimy ii l tmr SluilpnU imu' havi- chrir u« ri 

Itnlfy 1 1 1 - ■ ] a i l i ir lU’imi-E 1 

S^tiupH S b| m jj^d . Hu-uJlh ijt A^rir n ■■ found i Cup. 
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ft "key" inaiiL Lr-Jim brjifl 1 
tn St+nf 1 ^Tb| receLva nn-p%u,arB in by 

nnd r.iHia, Arrnv, y anil 

Commerce hcemS^ tTiaun-rinrTj; n f man. Go^rfl 
Ipbj-j juivH-ri hn-t', intrrtenLiii^ wi>rk. Lr ;i m nt 
linm i- ijii i i; k?y t^ir^ai ifcli- f n iiiui-ijy. CilJldltr 

Write tev FI?kSE BOOK. 

CANDLER SYSTEM CD. 

n«pt- S-M, Box OZB &t-iver. Calu., U. $ . A. 
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IhiiihI, " ^ ^ | , 3.|:H'H 1 1 hi in : hi l.irs, fi rtL'l pLCLUrtW 
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lhi>[p Uii"ka. r- Ji'ji L CUlhi. Mo oLhor 
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SAVE HUNDREDS CHF DOLLARS 
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aiLJ'OLim L’hft i'j J C ■. ■ r r I . M..ht Ihi'FT* yi«i rn«l r— 

^1-ri I hh'M’i'S. klitnijciH 1 ■ MIL- 1 1 1 1 1 4 1 K . HlUI^T. rlmilwr, 

I mi iilI. unifl :-.-|-ul | >:iyi^ brill %-|lliff |-<i ypt IikiLh— 
frr-rn oLil »\vo, KyiHqp nujirSiaai*, And t-chw il!-^- 
nirded i^rLa ihnx cosL -nti-j- Ip^IIp 1 . r>ri ilic im?w 

I -r-.'k, ,, Fin-1V ru^Cr TiK-Lb Y*lfc Cun \\aUv 1 , a 

bill ii u> ^irmdr 1 srHinicti'f™. dkiurmcia and 

I I M- r.i |: li ■ . PtAnVs- vnurhu If un !u diilC. fi-PTt C I I'n 1 ! 
m-irhiiu*'. thnt t^-I SSt n tTH>d j-nli you arvrl 
«vi^ yiKi ninr, Ji»ni| v.-nr};, p-ilti nutiy rtaliJirs. 

ELfiJ far ''Rainy F^r v<iu C. h.il 
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ixmlcr uri OIL :lHiLL‘i iTh a fcikv-Wh#M Jjl U. A. A. Toikr 
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POPULAR MECHANICS PRESS, Dsn), ill 20U L Onlaria SL Chicago 
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liynjUglkL rlpllt -tfiinrb (.,1 dntri Willi 

r ,jb 1. inchhLLTfcjt'ElM-trLcn] Dint l'n^t 
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K4W Edition 
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Kj F Mj|U 1 ftrr urtrunilv tuaeded In thoii- 

O ■ n.i n il h ar War Product: Q«1 |mLi;.%- 



-praucie-aLLy c*vry inriusury _ 

Lrtly mikL men wlm lm«w III! 
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, „ Plllp h||l lilmv, 

rruietilno s-Iloui— pracL'— '"’ w_ 

lif-jidri oft r'lOrLri.ektsp 

ikiK'JitL nia^n blK nibney, HG*A*ht. fear In a tins' 
v/oit, Iv lr-nn rind do; Irom vpIlIi ilic'c 

tniik:-. Send coupon Tup n set for F"K*- 
?mfcEialL«i and^si-u Xyr ytiUEifLf. 

A yenr's- ofwisultLnir r^-wi I eft^ ^ 
wLch our L:rip l:ic i. r-- no«- pL-w-un 
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Cyc Loped in of KJt i rLirk , i-Cr- 
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Smut ri:r 3D da.yn r flrcc uxr. in volume ett or Nc-w IBth Edition.. 

Al-plU'-J E.I !■>.■[ r:r, My, ki if ]ud iJI? a COrtl Rml iillui^ ">i’ * m 1 1 1 1 .- 

liii viligp-s if 1 1 1 r i > vnar 1 , I 1 1 L pny the- delivery fhnnii]'. mi ly 4>n tii* 1 
]ii'ii--kH , ir ] v.<kHh | rn,i.r r^iuNi n-.erii Sr. I day" p.rd owe you oo1l.-< 
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7-DAY FREE TRIAL 
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WAR WORKERS & TRAINEES 

PARTIAL CONTENTS 

.flaehinv Tluj-Ih. Gcimpltlely Potcntied 
an-d Pu-iLjr ttL- fnemitratrd. 
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iiilaTly ppc^uELiry foe nit 
Mnchini^Ln. H is nlsu 



'ii'n.lntiife Caurso bf'fffA- 

nt'TJ, who empioFed nr 

Aeek Road pny 1nl>n In Mii- 
HCmne -Shu-p Work. 



HUNDREDS OF D RAWING g 
DIAGRAMS 

* Wrl Lien 3n e5t-r, r -t-i>.-u in LvP*u laid 
Eiidifue.L'e by priiolkn] ki mu 
1 ti Kruetom^ 

* Pi-ufum. -wiiti Iflu-^^niLLonr-, 
■il laftmiEiH, elmrca- nnd vaLu- 
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* EJiSydO-rialNi-.v Arid lanitcr- 

KM IH, Tes-airl]^ I>f J.-IJ.II r 
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L_ 1 . 1 1 lh ■ yfoUl h '.v-jjli. 
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T i h'i = i ■ l L XrliL-Hi I Qut uf 1 1 il" hJm.- 
puriiiiiL-f. iii tencblnE' ^ I : i ■ i j i - 
uf -- 1 1 . : Li ■ n e r-mnn tills B I Hl- 
titLnr- 1. HHHy-Eo-noderEtOJLd J.I.U. 
■.-JhlllLHLH' tlju™.', 

10 FREE GIFTS 



If ™u rnn.Lt CVynjion I inm^n 
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I'nei 1 . T^rvcii nurvi.Lii^n nrafi I n r. 
L^sswm, and u . . a . P i E . k r- L '.■ Mn- 
rill nlSl A DLl-I I -i i c i : i rj.- nr EenpH, 
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MnLlaL-EiUll^ L in;1 avtllcJl > 0111 
wILI lami nqrnthal in your 
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S4. Flftderea 5i- LOi C#Nf. 

Ye-:. wIlLwidl ebtlcntltf-n mvH^if in ,-iny wpy. p-IlIig tvv iii on ft, 
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■dcedai of pIvEIIeui Radio Due-n 
aLonti TcvImldAnA. MAtL 
THH COUPON NOW Ln wi- 

vp-1-npHy nr ii:i>jIim.1 (it 1 yf-iLliy 
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j^ril, to ‘ " r-n ri ul-l* r’ 1 3noceaaiuSly in 
plns-tlca. th i ?« ffttifiJifi, ;si]thi)ri- 
Lrdivo fiuiriebcvok uf workktiit i^agen- 
tiaU— ’line lip furtnTiif>rfi>w‘'.s^]>piii- 
tUPltlea fur iiLEEi w ho ItnirW pla&t 




(OR INDUSTRIAL USE 

Hjr JoKlU S*”* 1 
E 29 ^ Sa 50 



TILLS liODk PU^ Uh 
rluar c-xpluniiL Ion a anil i£au hi [ilnxlie m aLeii-i U h 
pn.ipL , rLiL , j r ivuL'kiii-j foclDix — cuoklLm; ui^lInKlL — 
ptiiti turf cm Hodd 3an-]d UuEl^n — sml ro^n- 
ij'JJei uf i anils In iiliiLiIdiJ parts — lum Lo n iycli i n-j 
ajid IlhilUi liLiuilt pari a — kiiula t.r |i|^tlcv. 
vanltLRi'K for dlrTcrent USfa — t-l r -. — .l iiranLjcjL 
tintllldlkt OsjeiLLifilS nf [iJastk Ud3k£0. auJ 
pmiluetliut, 



10 da Y * m Fl?t£ TRIAL. 

kliiitie liouk tie far 12 puipbruo. 



It e ji l1 ueiO lit- 
S prill |h|g E^W". 
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Cl OFFICIAL SPOTTER TAft 
JO COMMAND CARDS JV** 



JTTTujif tf 4 perfjjoiHue -1 Now for ib* fl-nuf rim^ j 

ran rm ! n thu iW Plane F s a% kct "Aar Sfxjcter 

Cards" Th-we are the card* usin! in Spctrcr 

CoinmirtJs (hfOLigkour the eniifiEty 

SfT CUflMKH fif 56 ja3ifMrt^rapkiLT of U- 5 r 

lirnish. Ruwian. Ejerm^n and Jar^n^ fi^hring 
t^|jii« wich 5 silhouettes iho-n-infi hcad on r pauifiE 
and Overhead views on hack each curd. eFw.m(C|h 
to see every Jerait— small enough For your pwiker. 

IT S PA1RIDIIC TO RE ALlfcl 
Send Mfc in sr^mp L s Or Coin for Offtcini 
Plane Packet "Air Sjwtcer Cards " [?ept. 3 7 1 
-— p.O Box SP, 217 W mh Si., N. Y C- 




AIRCRAFT WELDING 

engineering 



V.^r L^dM^iriPti &rin-r kui tftT.Ln l! i n'j. OppUF> 
1 13 jifvihnrJjr ImiM ■! W.ir P rod u l - 
fcr.ii I^L'JdvrK .1 Ui-i’ks k i AlC 

WrlU-tn !-J L1 LUmI.Ii.'> 1 WMld-ng T^PhPi-Clfin« 
and tn-gijvfieri II vvari. Lwm llv Du-li'i?. 
!\»k lld\v Lli r>m *1040 Wkllr* lafifTLlRK. 
V. Vill- lur 1 r l"l“ u-l>i>^!ri.i --DfiViri uf n 

flisini InduHtTy 1 -nrij VLrlwV Mvn., 1,J M'jn- 
: i- in i-i-illS^ QpHlK-d. 

M4LW4UiteC SCHOOL OF C H Ol M E E H UN G 

P^-7^3 4. iSraidfi w & E Slfifcc. Mn-rtsukcn k *H, 




LEARN 



W| AGH ! N iST TRADE 
TOOL & DIE MAKING 



★ In cumplBta-Ly E , qulppL L d Shu-pi. Alin sfiurt, iptrlai g 
Shop E«i«r 6 rii i^r H-DicntiLfil Wfir Lujru on 

(ttujl $h Up work. Fut FREE ROOK. wri|« Drp F t PM- 7 . " 
ALLIED SCREW MARINE CQ, *ScHy*\ pJv.l EOP W, L n fcr, Cli a, I M. 

BRUSH PLATING OUTFITS 



* far ftvIopArU, rtflt^iafi, fautBli, bicyciei, a 
No tanlii ticCEiiES-ry-^ Frfrd pflfllttilflfi. 
GLINMETAL CO-. AW E. M P DECATUR* ILLINOIS 




tegsa$«& 



TOMBSTONES 



BUILDn 
SB OAT 



S 10.95 UP 

FREIGHT PAID 



llijli CjimliL v -nj-.nn.iti ■ is-’l S[.-.ihtr. lliih.ri'-.EH^. Wr|%n foff 

Frui 1~'hl ■ Ibi jicd ._ 1 1 1 1 1 1 1 -.i riiiiuM. |:>ibi. H.Jr.lfsr Djr %[_.ll. 

U. S. M.'.nftfc F A OWANITE CO.. A-i^, ONCPO. Fi.fi. 



FOR PLtASURE OR PROFIT 

HEW PODK — II LOW GOVT COATS 

□ ■7-r Lh^ Vmn>l lir>- and l>>iil J ■ buiL 

■ E Ir.'iiin rotf POUT CiWu uHUr Uj- Hi I al* tihabL 
Tiki ran J-j It. J ml Ehc yu'i' vr hlnijn 

¥..ihh ■nr>*rnr. i3.iL ur run tr^j.1 17 idifunnt 

1 in-L- J.r.J 113m. 

-Trcdicr 1! [- T I. D A BOAT On t^ l=il rxrd ami 
phy nnly t:. J S- ^lu.i pnjtxfii r. r. .Ir-lLL-pry. I)#. 
qi-T^ in V di.yi if r.^L r---»:- ->l n| 
f- 1. 1 K> w-.i Sl.ta wiLh ..r.- 

6 . tl ib hhA crJer.l Urdct 

POPULAR MECHANIC* PfiE*£ 

Oa?E. ITT, 2~gQ £. UrtTJg G-pbCfiga 



w. <0 
today. 



Wondw-Tooe NOISE ELIMINATOR 

Jim| xltirN Eli ytiljf rjiibl-i> l lUijQ. D IIOE'L «VuV4 iK ^^iWOnder'lOHdl 

find rnjiiF rmiJLH'H Incr l-pjiq 41 i.[i?*i-i.hi-c i...F r 

MtoK fSOMl-MU-MuneF I'fir ^tux.l fltfr |, ]u * rmu mi tnUllE 
pun u c or ?rn>1 ijilI ■wc-'II I iKintrikl. mm ' tM _ . ... .. I 

I :-. 1 1 J = : , in 5 dun fur rotund If not de-l i cJitc-d . h ^-.J| f ^ iMlUflTnff J 

«QHDEH-TDhE CSMPJUlir. Dedi. 30 . »? I N.-CImIl Si..Chrapi. III. ” 



SIGNS 

SHOtUCflRDS 




EASILY^"" EXPERTLY 

PAI NTED - ■'‘’LETTER PATTERNS 
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POPULAR MECHANICS 










CLASSIFIED 



Advertisement! in this SetlrOn, 35 mnf% prr word, *aeb Insertion, minimum 10 wfirdt, ppyobl^ in ndvcmse 
To be inserted under proper Elasifficotion in Au^uit i»iu«, copy ihuuld be in eur office June 8th 

Augusl issue an sale July 1st 

Papular Mechanic* JZQE) EgU Ontofio Sirief, Chicago, Ulinaif 



YOU’LL PROFIT 

By reading and answering the 
classified ads in this section. 
Hundreds of opportunities to 
make and save money. 



Papular 1 Mechanics MagoiFn#, 

Chicago, JllinolE 

Gen Siemens Our ad in your Classified Scclian ce Mainly brought 
gm lifting mult** ll appunf^d in tho Suptumbuf fo*vwj bind within, 
four week*' time our complete slock of over 100 motor* had been 
exhauslecL It sold aver $2,000.00 worth of meithtmdii* far a caa I 
af 513.50, oad we could have said twice as many if they had been 
available.. We reteivpd over 000 inquiries, Wa ore still getting 
them eight monlhi after the cid appeared. So, we are willing 1 q 
agree that your Classified Section ii read, gets rasullx, ond ii kepi 
for a Song limt, Very truly your*, 

i Original letter an Ale En our amcel Wilson Electric Company , 



AUTOMOBILE*— MIDGET (TAILS 



EXTREMELY Sample math. m 3 of itLgh 
ro.Ee battery charging If) tb l&tl arppeFi^. 

Oais-ge find service statiaus rth asiiQble 
from n-.ttlErltiU In StOC*. Fasy simple 
ptRIB 4-3. OU Ear] CliJTord, 5fi5 2fr Ih Sl. r 
tokLand. Calif. 

AUTOMOBILE: Service Intensified ? "cir- 
cular frr^. PevertflUJJi, Bos 313-J, B*tUe 
Creel:. Michigan. 



RENEW Car batteries IntspensLycly, Tn- 
.vLrucLi ims |i,d&. Papular Eerne*. RwalJVC. 
WJa£0rudn_ 



BEND f ] . C-H For large phot-cflTaphLc cuts 
showing midgets. racing cure. speed bcotui. 

jspeedj etiUlpm.cjjt r quick. cb.an.Ke j{uur buXLii 
for Budgets, overdrive tJ j nnsuiLs.*Lon far 
hydroplanes 325 and under, tmd price 

nbccl a * R Mfg. Ce.. Reberl M. Rofrl. 
Bos Andersoh, I iLdiaua^ 

AUTOMOBILE ftacln* W. fifth edl- 
tfon. well ILlualreii-j Instructions -an 
bmldlnff bodies. frames, engine* For-d a 
end B conveishMia. Flans, AAA rales. 
npudfUatLgcii. FnmfelVT racing, Indians?* 
alls easffl. tl.BO vnsEpaLd, 51,15 C.O.D. Ray 
Kims. Dept. 47 r Madisanvlfle, Cincinnati. 
QJiltt 



PROFESSIONAL. Midget racers, motor- 
^LtJdtcrH, jiLl-dge-t run. Part-i, ptaruf, ilanrt- 
buOk ealuSOg— 5H i Lius Lid litmN plaeLi -30c. 
Midw est. 3i&7 Ctu.rlestdwn. Toledo. OtiLo. 



WHDiLGAg 5bpfir£h*rgcre. (3, Increase 
mileage 20G^ power 10%. Perfect perpet- 
ual perlwnninee. Refund guarantee. Unl- 
VEralLj 1 test. Asij car; (jive mat?, jrnnr, 
"Wrebcb LnstilLs IS minutes. Johii Habley, 
ManuEMtuncr. D-7LU Loralnc, DclroLt, 
Mich. 



MOTO-FURR — New aclebtiBo tablet I 
Or^Atly inn-eases gasoline ml Lease I Re- 
tistSds *DnipresslonJ £L.D0 packagr Items 
HD gBllOJLS. C.O.D. or postpaid— iLIDeial 
trlul nu pply SGn 5 R r-Ki 1 1 Li ki ijh meit^nrO! I En- 
OitLiSM. invitod. Mm -.i, -AMs company. 3335 
MiLniJerfiOb, Qmabu, Nebrmka. 

mi IGNITION SupcrSaWrr n.S9. 
FaiL atnrUtif, ulLLca i:u_ pep. EG Ba Lee 
MfE. Co.. CD John St.. Now YorH. 



AUTO SUPPLIES AND E0UKPMLNT 



QUICK DryuiK ucumul aL Oil ]jut pint 
poatpaJd. MnE-cbud la orlglna] Bnlsti of 
yniar pir, Sutc model, mukc. rsar and 
cl-Joi ut your car, a ho paint job nuibbey 
If possible. Color Supply Co.. Omaha. 
Mcbrmkji, 



USED Autu s?*rCi. All makes. Price of 
any part on t^oiecsL No ctiUloguc. Mey- 
t*rfi AotO Flirts. SH St.. Ne^ 

Orleaiu. La. 



USED Farta I auu r ant^ied. I an;, nr. Dv- 
flcrlbE your needs: Immediate reply, VJc- 
iorr. OuimlBon. Chkiso- __ 



INCREASE Tlie and iasoltne mLleave. 
Particulars. Howard ttA&nLUMcn.. Hoon- 
yi\h. MIasdotJ. 



SAVE Youi moan and dollar*. Reiuove 

narbnn In Avf nfUnuLax. NathinK r.r. h'l.v, 
No ctiMirLicalti. Inforniatiob SL.ao. -Cay] 
WHdmsn. H F.D. 1, Hex Eureka, 

CalllbrniA. 

FORD -B0 numS Used Hi twit 
mJastoiKs Trmcbiiiied to At. Complete with 
ISE-W l I s l r :'■ t l pLaE.K $25. blt.'.rrj, Autg Parbi. 
630 D ryades, New Orleans. U., 

FLATINCI Outfits fur auto parta. Con- 
nret to » WEterr. No t^ntx ltsrd. Fret; 
particulars find prDdfe. GUAP'-ttal Co.. 
Arc. J. Decatur. ILL. 



AUTO TRAILERS 



FLANS ll. DO Each. House, sport, camp, 
utility trailers, uatakig rm. JLra Djndi‘, 

IdciK 1 ?£• - A. VViLuaUu, WiBPendiin. 



MOTORCYCLES, UlCYCLLS, M0TOK- 
SCOOTEItS. SUPPLIES 



MOTORCYCLE Book tioad^uarterar All 
Ani^ncan T9H pa#je iwwk “Qi^^tlops. An- 
jtiaLPtetiabce aLL flarlcyg. Indians 
Lncludlne wpr mwliiis tun. HLsiDrical 
Mfl-larcycLInff Ear Li,” nnw. £1.00. 'Metor- 
cycliul'K WorStibou 11 SI. 30. " Twtd Stroke 

Motorcycled ' Si 5lf. "LHc«l Ennhn^ ,fc 

£1.00. ■ Mixbru MoiOtei'Cli; MtChftftlce. 

Speed TunSnfc. 1 ' 430 i>*ge^. care all Am^r- 
jnap. Rrltlftfi. mctornyaU’s. £3 j 0, with 
HliLiWjLaH ipetlftciUdsu U. S. artuy jeep. 
Gcrniun we,, mctorcyck’M S3. no. "Auto- 
mn'bik Ruelns Book” Si 10 Alt pw-tpald. 
Mutentycle pistfliLi, tjhich. SeMter, bicycle 
mator. cniane cataLo^s IDc and stamp. 
Clymer. iff? W, Pigq, Lqr An gri^e, Calif. 

■ MpUBlHK Mctnrcyclp WcdhHnJqs," ^. 3 S 
pa ers. 3011 LElu&tratlaiu. Extetu I velF cov- 
ero'-^jpcraLim; malntepabne, ami a im- 
plfitc ru-r ::i-id 1 1 i(in:r.r Aineric.rn and British 
EriPtbferi^l^. Ibfaluable l* irtflturcycle rid- 
ers or mechanics. $2.50 postpaid. Nichol- 

. L :rjc i la nith erg-, ^ a^LgiLr^in Ca nada. 

SEND 10c For new 3D4H Handbook of In- 
formation. LUts new and u^ed pamh C-ur 
Indian, Harley. Bootst. G2!! Emit Grand. 
Des McJnai, Iow a. 

MOTOROYOT.E f>iirt.^ t nnd Iprd. 

Llat ifts. Ballast, ail N. Otis. Et. LouLl, Mo. 



MOTORCYCLISTS — Ncr - ami used parts, 
aeeeaspy is, all jaudcJs. Catnlua JQe. IIuil- 
der-^on catalog loc additional. TrlaELglG. 
2157 H-aririsun, CIjil-ji k r i>- 

FIETONB All sizes Ear Harley-DAVldson, 
D.ickwnri b cbaiq 3 H*'n f^r raubjrgyotu. 
McCanu'a, 2lfl4 TuVUa Etrufil, EL PtiaQ. TkX_ 

1*LA NS Scdotars Me. midget SOc. trailer 
5:ic. limey I Mile All fnqr S-UO dm.ilnr 
20c. Ctaft^matiu, Bos 1153., Milwaukee. 
Wib. 



MOTOR St&Gtrrii, bLbltuT,i’t|ftg . bicyclt 
engines, midget autoanabJIos, KauolEiLLi en- 
gin 4 is. Nrj prinnly' nfi^nd, Calldoit IOC 
and xLuhip. F'Lu:::, Ur.i'Xiii^K, spi'Lifjta- 
iLons . Instructions i or PuLLding dandy mo- 
|nr ^ranb:r CDmpteLr SG.CK 1 pn^tpaLd Cly* 
mer, 307 W. Ttco r Leg Angela, CaLit. 



MOTORCYCLE lijiff.s— (5.M dbtl up. 
Allen Streamlined Ba^ u**,.. 2|fl Summit 
St. . Elpm . lit, 

YOUR Ad ifl this space will CrJna amaz- 
Ins' results. I'll prnva it to you, Write at 
onct tor Ln.trrcst.ing Informatlpn. F. W r 
JdhiLS-Db, Reicpi 3uu. im KiiiL OntarLo Et.. 
Chkagg, 



AVIATION 



A d: E MEchanlw Manual prepares r*r 
"multiple Choice ' eXaniLnatloiioi JM m 
tkislpaad nr C.O D. AvLfttlOb FubELsbiiri, 
Box 5D3, £U’idm Cut. Californi a . 

LIGHT PLANE Ulurprlnts. plans. Cir- 
culars 30c CraftSPiait Bpok^, Jllgx 3L33 

PM, MJiwjiu kec. Wan. 

3 m i □ e, Army-Navy planer. OiErial plaa- 
tOiTipb roprgductinfvs, Be-rntMIfi. eranL- 
]>orts, trainers. ILgELterH. $L eD pwtpiUd. 
Abbott Qc i._ Bos C3-M. Macob, Ceiirifia. 



BATTERIES. CF-NERATOIta, ETC. 



UlG Ten year guaranteed atgrasu? bat- 
lerles. Ju xab n fAnpu Tact urer. S-pujic^r. Ia. 

EDISON Battcrujg, Light. Fewer. Fif- 
teen year Elfe. Five year gu.araji.E-rr, Com- 
plete I Idling plants. Free Literature. Src 
Jny Coiktany 32 1 Ynnk^r^ Avrnu^,. Yon- 
ken, Nc- a- York. 



ELECTRICAL SUFFLIES— ECIUTFB1EKT 



FOR wilder*, geneiatiirs, other 

electrical Itcbis. Wiitr tji.lay M£f_, BIT 
LrJoj 1 Building. MlnneaEwhs Mlnb 



HUILD Your awn im vcdL a.c. elettric 

ftbrt r. Simple parb, obtained AEiywlivre. 
Flfllie SL.flO. FowerLItu;. Nn. *7 Randolph 
Flwfr N. W.. Washl niUKD. U. C. ' 

ELECTRIC Vcndh Wn ties -engraven all 
me tala., SL.0S pn?tpatd. EScyrr MEg., 
4515-H Cottage Grove. ClsJeago. 

VILLD3.VG, SOI.riKKlNC. PLATING 



ARC Welders wauled by the Ibnusaudo, 
Lrarb wLth fi-l£ pagrt- licu;nnn manual. Over 

SD0 liair-ta-do-it photos, rnoy, 

Irlnney-bitck R'-iarantEC. H-obartweld. BdX 

M- 731. Truy. OIsicj 

GASOLINE SlibstlLUtc Ear blaw Lr-rrhi^ . 
■^mall engines, detfllla 50c. Omur Devau, 

Derby LLn u r Vt, 

NEW Model tflcCLrlc ^i. i lc|«r lib vpLt 
a.c.-d.c. ; wIlL weld all metals: easy up 
use; full nhirchon-', C-omoletc with power 
UEii E , Bbliiu and mrlalljr ate atL;iub:n> s nl. L ;, 

carbans. fluxes, rods, mask; nil Ear SL^.C-5. 

by thn navy Marvel Kl^ctrn W^ldfll 
Mfg. Co. 3D3--AY CuiLtrr SI.. New Yurjc 

City. _ 

W ANTED--. NuW nr eddiS i:n::rl:lLnn 2iill 
ampere welding generator. Chus. Bamuto, 
Upton . Battk Creek, Midi- 



WELDING OuLQtS — AlfCraH. nheut- 
jnntal. hp*vy duty iflldcrJng outrtts. Bu- 
FtrLor Oxy-AceLylent Co.. KlnUtOh. Oh! a. 



JULY, 1D43 
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ARC WcldlPB Tii d costing faiimila. Coat 
dlDcrrat Hiii: Wlit. ILoj. y . MuL-itlu.] daeap, 
bought- anywhere. No prlorlttee. Guaran- 
teed fnrmuln, ind InritrueUeiiH.. two dol- 
la rs, B ’WajLari-d, H ant an, Calif. 

BUILD 4.C. ArC Welder rewind ■- 

las armature, ruins 11.00 each. 25 U> COO 
ompcTES from Schick metor-s. light plant 

EfLiK.TU.T.nrti, autdmdbilr n LarLer--gi,!nc-raE.4*ns, 
Welders Club, AB-3433 M-Uart, Chicago. 

MACHINERY, TOOLS AM) SUPPLIES 

CUT 'Air «rat of new machine Laol pur- 
cliiiMi.M flO^ hy bulling Lhem yours-df 
from Lewis plain or flemt-auiahed citings. 
All Fvcer-flMry material* and blueprints 
furnished for budding milk, shapes und 
other stiop tools. Hundreds Effltknilir d&. 
inff wm work. -Ecnd 10c to- cover coat a! 
j r i j 1 1 LI r l if oitutoK rirscribing !il! Ibrmsi, Lcwla 
Machine Tool Co., Euk lie, SE;iLhui a, 

rmpt- Lre Angeles, C frllf. 

MICROMETER Hospital: MLcromelcju 

lapped, ■rMiiac.td, rciJaT.rrd. 11 .yearn. ti- 
prncn-ce, Send TnlcTOmeteia for free eati- 
kna.tr, GwuFHplcfld workmanship. Prompt 
return. Tracey Laboratories, Department 

jEL Evanston, niLnedg, 

CONCRETE RmlrilnjF block maclaSum 
and. moldA. Easy payments. Catalog lr«. 
Concrete Machine Col, 513U South Comp- 
ton Atc_, flt, lid ala, Mg. 

ATTACHMENT Grinds drills like fue- 
lory $1.95 prepaid. Factory. 1H4.4 TVe*L 

M, L na Angeles , Calif. 

RADIOS Qwa^-iy33 to 17/64 by 
1 /tilths, 16 pii'.cr. net SS.QO prepaid, A-S 



Tlm^I Co., 2662 Rutherford. Hollywood. Cal. 



INDEX Heads ti ir sale. Very Inexpen- 
sive. Sis ly- two- diScrcut division*. Used 
□n small polticn, d rLLt ptejis. milling n.a- 



cljju-.-i.. etc. Mato if care, hobbs. cutters, 
etc. Very accurate, and durable, Hot * 
lay. U.'-i'd hy defense fichaols and Lob- 
byists. Write for Tree folder. Long's Xn- 
dv* Head;?. 3JC17 East R &t . Torrubgicn, 

Wya. 

FOR Sale — Hew and' iked' reamers and 
milling eiiUci*— not op-tal 
yaur LbsE. at rtg lUituLLnls lui ] nr I tea. Write 

JMIBOS 195, FLLtlt. MLcP. 

NEW Caliper, direct r™aLng. speeds up 
drlVTWC work, cpPJip. Ftp* JjJizHlruLrd dr- 
cnbr. Factory. Bll-G East 3 tat, Kansas 
City. Mo. 



j exclaim Dull and broken dulb with 
Nu-Way Drill Oilndcr. Circular fr« t 
TiacLui-LLri! Mfg. Co. Spirit Lake. Iowa. 



13'' a?" WlL.t.AHD Lathe with nap. No 
3 Pratt JSt Wtittner hand mllllna rp^chln^i. 
leiir 4lfP lu:li! drive-. WrlLc* lit IiLlS par-' 
Uculsre. Cincinnati Machinery 4f Supply 
Cainuiun-y, 317 E. SeCAud SL.. CJndouatl, 
Ohio - 



GRIND ptLtu Use Ifcc U:ry : attachment 
for tench Erlnder. Cheap. Factory, 011 -B 
Jl, Kan^Jti city. Mo. 



EV GENES, MOTORS-, DYNAMOS 

BIO Fey joba In weEdlnf. Coniiplete 
w^ldlnir InsKdiu; and tulcrunc* baofc. 6i6 
pagea. 41 ltsson&. 12.03 copy. Money- 
pack: miaarntrc. MurUdd. Soi 73i-M^ 
Troj?._ Qhio^ 

WINDING Data, 325 ni-uLOca. zltiglt aud 
three phase. ll.tW. Motor D*t* Co.. Ho* 
1031, Kilmaa City. Mo. 

BOATS. OUTBOARD MOTORS, ETC. 

BAIL Your rowboat! MaaL boom, tall, 
^12, TryaaLI. BteWibbT, N. Y f 

TWELVE Phot flat botlocm rowboat. 
L'j:n i>Li'tc- ipllLua 25c. CjLuImk bout biuld- 
Ltllf pLans 1 OC. The Rudder, 15 Murcuv 
Street. Ne w Vork. 

FULL Size, cut to shape boat puiterna, 
blueprints. IVi - 3a feet. liTuatrmted 
"tinlld a Di:aL" CUtUlDic, lUc ^plrn "Hair 



ATIiLETIU E4I'1PMENT— BODY 
BUILDING COURSES 

SUPER Ju-Jitsu — LUfhtnlna del-en^o add 
fl^EncK system Ucnaatidnal new home 

Albdy mint nivw re-apyr team to II Ct 
hnitea fwlee your ulz* wilh only yaur bn rr 
hands. Free detfUla. NeUon Co., 221 
feiuth Wabash. Drp L HOB^Chlciflo. 

BAR-BELLS. Esereise cquipmenL 

Ctanrsea. i?pctlal otfi’T^I Frtr booXlcU 
Good Barbel! Co.. 2261 -PM WaLiurt R.d, , 
BL Louis. Mo. 



BE Strang, to uvular. Lull M pep. Ajdm- 
\n$ new oody-buildlne course. "Write 
Olympic System, DcpU M. WaterrlLtc, 
Maine. 

bFDRTING GOODS, GUNS-. FISHING 
TACKLE, ETC. 

DUNSMITHING Readily Irurnr^ nt 
home. Earn ex^ra money rep*JrLtLff tietgh- 
borhood a hTrarirw. Free Mtflldg 22 nra- 
arrn and gUkUtdllhiktu tetlhaaks. £nm- 
worth. a outh CarcUtm. 

SWAP Gurw and ammunltJan with 



KMtk'O — or grL CAab. We pay iruirt; — ypu 
na? Lrsa. because we're Americ&'a busL 
tnoUn, hlffffrast tradfM, ThmiiMlIlds Upa-n 
thousands cl new and used gum from $5 
—up Cc the ftnest. All mcdelB. iaufes. 
ewllbrrs. makw— Winciheskr, Remlnguin, 
Colt. Savage, Smith & Wrj^pn. rCc. m 
also buy, sell -or trade Rshlnff kette. out- 
boards. golf equipment, PLncculara, old 
pold, caraerai, diamanda. Jewelry, sporta 
eE-othSng, etc. DeacrLbe fully who.t you 
have to trade. "Money hack yuaranlae" 
backed by &A yEara r loir decUtlff. Free 
H 'guaranteed bargultt Latah* ■ fr-utunnK 
thousand, J i of ' "hard -Ic- get" items. Send 

<iin:u (tE-Iunded wi'li fu.i I, ■:itl1 rr.i to OOVOr 
moJJlUJ CP3tB. Kleins SpOttldB Gaud:;, 
Miltou y. KJrKn h Frcs., 5D4H SouUi Bal- 
B-tEd, ChLcafiu. 



MICROSCOPES! Reaeaich, Indiwi trial, 
amakr. accessories. Wt aell, buy. repair, 
-eictajmjre, Inoulri™ Invlurd. NuEJonal Mi- 
croscope Exchange, 12t Chamb^j^ Bt. 

Ijjw Yoit. N. Y. 

iiBNBEB — Build yanr own telescope, 
field glass, mlc-rwcopc, itneseopc, etc. 

AirtDftmEnt nf fafteen. JcnAes— «1 ,60 ppflt- 
paid. Thirty lenite— 42.QQ. gssty dlfTej- 
ent Lenses — 95.00. Slightly chipped on 
ftme-, SAtisfiictLPii B-hscGutcJy guaranteed. 
AtucrLtan Lena Company. 1313-M Vino 
Avenue, Fork REd#c. illSnOlJ. 



POGS, FETE, BIRDS, RABBITS 

RAISE Rabbits for profit. Uigaiina 
piate In touch with markets. Ucipy 
IOC. Booklet deacadlidar IWunty brEcqa, 
and' magazdne for six months 25c. Address, 
SinaU stoci Jfarmciv Dcpe. 5, Fca-rl River, 

H. Y. 

AROOItA Rabbi te highly profllaMe. 
Weal brings S6 50 pound. Plenty markets. 
Epnd 35c fur llcerp-ture, Ln»LruEtionH. 
g;U:es. Wm, WtUte Angoras. Beaverton, 

PUPFI^S. Also oupnllcs. what du yuu 
i^eed? Beaks coOcred pkiurei, daucriptlons 
163 fcooGinBPd breeds. 35t Royal Kcn- 

nela, Chmxy, N, Y. 

GREAT Dane pupa pit jlpp'idvuL. TIDLOi 
paytnentA Kalmar Danla, Stone-Mcun- 

taln. Dccri rl-a. 

KEPOR-T On mrc Chinchilla (nob rab- 
faiD), Fqldcrn Bay Farma. 3606 

Biightnn, Oakland, C alifornia. 

NEW Zealand while tabbJtd. Bay Farms, 
3606 Brighton. Dak land. Callt onnc. _ 
RT. "BERNARD Fuppies. Chkn>Pl«n iLred 
beamira. ^mnklLn Ynung, Rf, RtVrrhead. 

Lciig lalaiLd, Hew Tor It. 

RAISE Jumbo bull frogs, crayfish. Prof- 
itable. Vo: Brashcors, Bonyvlltc, Ait. 

FARMS, FARM LANDS. REAL ESTATE 



ST ROUT'S Big far -11 £d Idiot! 105 pagCE- 
deiCTlbJhf 634 properties In 15 sLatrg from 

Main*! t4> Florida and VhL LO Lhe MteHlt- 

£lppl — many pictures, rock-bottom p-rlcffs. 
Write today for this mon-cy-na^lng lJulk- 
aavangs bock. Free, EtrOiR Realty, 255-F 
4 Us Ave.. New York CL 







List stamp. 

M 1 1 La, MULsku. 



Company. Ccopcrs 



lo Build Boate" book. S1.Q0. Cteufland 
Boat Blueprint Ca. h-tatlon A-65. cLdvc- 
jdfld, Qhlft. I 

USED Outboard motor parts. Gutbwrd 
Exclia.og%. 1194 Ruma-un Avc., Broaklyn, 

H. Y. 

BOAT Dealgners are highly paid pjrtlej- 
elonala. Cumnlete c*urnc by mall. Cwt*log, 
WatJawg. Montvllle. a . J. 

OUTBOARDS - 6nvc U. Oood used 
parte , dll nn&ke& and OiOdela. Burpaina re- 
built motors. Crandall Hicks- Co.. 260 
Cnr n mrtiTwrn.tE.h, Ba»trn M a ss 

ROWBOATS, Bicycle boata, abiall din- 
Rhy. All iho information you need to 
fkilLd lour lOW-rasl buills. 2 Sl. Popular 
Mcch-nnlcs Press, ^C-46l, 365 E. Onrarla, 
Ch leago. 



ANTIQUES, RELirS, INDIAN GQODS, 
CURIOS 

HELIOS. MJncrnN, MiJW. mlnlfttUTCSr 
Catale* 5c. June's AnLiovaa, Notthbranch. 
Kaipum. 

£WOHlm. Hs piero. dagfers. pistols, 
arintir, illuslralad cat^lag lljr. ti n-hn-rt 
Abels. 550- A L-eiSneton Ave.. Ne w York- 

INDIAN Relics, -coins. bllEfl. "icm'i, crys- 
tn-N. curidM, et*. HluntnUed catalog 5c. 
169 ancLcnt arrowheads $3.00. B_ DanJrt. 
H*t ^prlnffi.. Ark. 

25 DEKUTNE Indian arrowhoads. II.D6. 
Cg t alflf 1 - QrO . _HoldPF, Gliirj'AUDd. Ark- _ 

INDIAN Relies-, bead work, coins, e antis’ 
minerals, old triors Catalog 6c. ladLaa 
Osborne, Kansas. 

FIELD GLARRES. MICROS COPES. 

TII.F^COPKli 

POWERFUL TalE-cCOpa lens k.Lt-'vcnn- 
slstp a' 1 diameter 75" focus ofijectlce — 
50X and HHjX aplrnnHiuiteal ryrjal-mrj;. 
While rhey last tl.BS poatpald. Wfcih SDK 
tcTTMUal cjtplEcr ;^.u&, HSecgor Optical 
CO., P-7, Suubuty, Pe-nna . 

ABTRDNDMIDaL TpIil^ccpmk, bLnc--u3ati, 
caFaerfts. m I gips<?m>cs : bought, sold, re- 
-Dalrrdi. G^:iU 1/Jc fur Ltet a I toaLrurarnte 
desired. Fuarausscn, Box 394. Amsterdam, 
N . Y, 

0fiCROSCOPE&. Scientific laboi-abHy 
eoulpmctit. itaugbl, jiold, Exchanged, re- 
paired. Catalof. □ serge Klein, 225 FlfLb 
Avenue, New York. 



BSE The Highlands nf LbulslanA where 
winter- brings ilo Idle acres. Choice cut- 
ovor land at lew prices with t^rma. Se-tld 
for diiscrlpiLvo Leek without- obLLgaUon. 
Leng-Bsll Farm Land corporation, BQ6 
R., J,. Litaa "BQdg., KaxuOa- Clljr^ MCi 

no0E3 farm bargaLn.s. Waabiuglen. 
MLun^ota, Montana. Idaho. Oregon. 
North- Dakota. Luanda blr crops, lOVOT- 
ablf’ climate. Write for Ulerature, il^ts 
d^scTlblnt typical farm*, Snrelfy which 
state. J. W, 119 Nflnrtbeifi Paclfie 

Ry„ SL Paul. Minn, 

FARM MACHINERY AND SUPPLIES 

FKIHTB And Instructions for braUdLha 
KUrdrn tranter (t, Wtlllum T Auger. BrilS- 
loataiBe , Ohio. 

BUY Tractor J^rta nowt Lange slock. 



New ut iteHct. Qukk Aervsoe; lew prices. 
Free 52 page catalog. Irving's Tractor 
Lug; Co., U aka burg. Illinois. 

PROFITABLE OCCUPATIONS 

BECOME Refrigeration service man. 
Oix’n yqtir -awn nliup. Be Jadcpendeht uJt ■■ 
er thf war. O^uortiiuJty lor older men 
Cempictc. low imet hnmp eop™ xhowj 
Ilow. Free boOklt-L RelrigeraUen BchooL, 
430 1 W&at Ftcn. Los Angcl^a. 

MECHANICALLY Inclined men — O^a 
and operate general nppha-ncu rcoolr shop. 
Umnplclr, tllu^Lrated Course ShQWS ynil 
how. Wcidins. relrl gcrattwn . motor rc- 
jmlr. hew t* B^t biialnFs-i, etc-. uJ! phases 
cevetsd. Free literature. Christy Supply, 
Dspi <35. N, E> qt mt A - r , fl hlcn(Q. 

STANDARD Rabbit Journal, Ml! tan. Fa. 
S yearn Il.M. samplo dime. 
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POPULAR MECHANICS 





S40.0B WEEKLY. Made growing mush- 
rooms, frnrt.li, di it'd. DaruniLgn. mu tent 
23 J5A3. Free tp awn. North American, 

16D r Yonge, Tcrcnlo r Canada. 

WELDING roya." Learn with i»a trade 
Eetidul tesi manual. 5L6 nasei. Over 5 TO 
phbtoa. fl'LW copy. Money- baefc guaran- 
tee, _ Hubart wcld. BOk M -733. Tray, Qlilb. 
RAISE Angora rabbits— wool bridgi 

$j. DU- pciurid . Particulars tree, Ljrlnz.toa.dH, 
Edwardsvllle* IUJooLa. 

BOOKS*, PERIODICALS^ riCttKES. 

POSTL'AEDlS 

TRADE Magazines, current numbers, on 
ndvorlLslng, Art. avis bon. binldlns, ^du- 
raUnn, icmd, h-obhlM, lzu.u lllellu , jbiirtiaE- 
Iaeq. live- stock. mall -order, medical. moUE- 
WATtLilK. JFIPJPC, pMkaRlnjr. patents, phu- 
LiflnLlnt, pnullry, tad 30. TefirLg- 
eration, signs, sports. transportation and 
score* of other sub jeets. List with pricas 
fmr. Commercial EpgTJivInir PUblbhlrtB 
Co ., 34C North Ritter^ IndianapPlia. In£ 
SELF-EX TLA] NING ' BLPLc : ] LLUS crarfd 

circular free. Bek 446-P, Minneapolis. 

Minn, 

SUBSTANTIA L Spnrctime prolLEs Uk- 
St.k ^iib^fcrlplLoniv— 25tK) mMnMliitt, Cpqi- 
plete alartlng aupiils^ frees r»i«s, 114-31 

75th Avenue. Flu shin g. N, V. 

MYSTERY Boot teaches S3 tricks and 
to read Individual character A ho tr-rt 
EgiLbalLnnaL trick;; Erne. 5-1. (JU pdiipald. 
ELLLs Autfcea, Publisher. 13 1 w. 42nd. 

Mr ^ Y ork. 

INSTRUCTIVE Boots— Catalw. lists, 
ikmple boot 2&c, L*favpr L &0k 531, Ban 

JernarfllEutfc, California. 

IF It'O motley VOLL TBU.LV rU'iid the hGW 
boot "Thluk and Grow Rich." Free llt“ 

era turn. T hpm.prtn n C o. fc hal -dwrlii, Mich. 

HACK Dated maipjdnos (foreign, dn- 
mtslie, Arts). Ufled CiteLbuOka, latest II C- 
tion, booklhC*. ALL publlahere, Cat&lcss 
JBc {refunded), Clnerono's. i!Dopt. A> H 

flea Fttel AVfe. , WOT Ynrk, W. Y 

ARTISTIC C-Lr] pictures. Real mixinlH, 
40 photo* for tl. DO, po&LpalU ALL differ- 
ent, postcard stae. EoatVs, 3 ok 312, Cov- 
ington, Ky, 

RACE. Number mMiiinw, List, EwcP-'a, 



BACK Number magazine hai-galti*. Av- 
iation. radio. electrical photography, Pop- 
ular Mechanics, i-ntencc . hnnaecraft, ra:3- 
road, acLonce jLctton. National GeuKfuphLoa 
15 different 11. TO Inquire, Fertnn^ 3b 
diffemnt 13.0b- Ccraiplcto Frar Redden 
1037 -J 912, 35C, EKp tesx CHaraea 
collect, cotcjp's Esc-hani't. 345 N. CLart, 
CTiic a nn, IJJ. 

RECEIVE S-3 OD Beat-Hller. JuotiLbly at- 
leotLon. boots lor 75c on aitprova] without 
□blLaatinn, Kirtiin, 3 WO NTondaay. New 
YorSL 

"WHEN WILL this war end?" Whafi 
corner a.1t£fWardA? AnnWern by the xrrat- 
eat seers and prophets ot all tLiitna Write 
Rrrrlfin': Rook.':, ftps 30]!, McichandtBe 
Slkrt gtatlnit, CfritJ-tffl. 111. 

MIDGET BLbie and list of other novel* 
Heat— I On. T^irlnn-'u, 2-17 ChS-PCl St., HUPip- 
Inn, VJr tfLnLa. 

WHAT Every Mason wsots. We have 
Maspnlc books (c-r BLiqc LodSTC. Chiiptor, 
Cenunandery, scoiEJiti Rir-j ajid Shrlpc. 
Our ntcisLB arc used the world over. 5u ud 
Jnr frne oafnlnff of boo^s snd rituals for 
Ma.^oua, Odd Ft'llOWh, KiiikIjIh cl P; thuL^, 
KnL^tita oE Columbus, Elks. etc. Ezra A. 
twi, t^qbJiuhor. Inc. P F,0„ Bos 736. P. 
CLiii:a(a r 11L. , 

DRUNKENNESS la" a disease whdcli ru- 
ji[Mnds to trrtitmcrit. Mi'dlcal sk?3] plus 
tiumnu aympattiy prove tueceaata] wLtb 

liqiLDr and druH oa^ns. flg soarr CKpnrlr nee, 
White for fi-ue bunbln-t. F M. NiiIhuSL, 
Jhe KeeLey IniQLUte. Dwjfht. III. _ 

MAKE Yiadt nWP herb rr.rdlciPf, Brjni- 
t;fu L dllustTuted recipe boon Eflc. BotanScA, 
3PJU wtsc snth Flaw. CtiLoaso. 

CJ-4 MT B— ENTERTAINMENT 

HOURS Of tun! New game annHatpgn, 
-i ThLriorn Hummy^ lour to el^ht pLaynm, 

Jiti: ]:U' rj'.ijj ' fur pftit cjr^r U Aulrrmont 
Art Worts, 165A SOL St. CS;dT, Dayton. 
Ohi o. 

PLAY Checkers the aeLsuttne way. Copy 
our mttKazjnp, iDn, IpstmctLOD boot. 25c. 
r?aUiL*M free. Wood's Chetrbur Player. 
Dent M. Oary- JUdlma 

BaLANCTNO TrLck-t you «in dor For 
ImtlLuH, hlage. CompleL-n aut 25 l. KeipiI. 
2164BM North 43nd. MLtwautee. Wls. 



M.4UIC TKfCK^. F TIZZIES, JOKEIL 
NOVEL! I Eli 



NOVELTY Matches. Strike on HlUer'i 
britches, or iTap ealdlor matnbvs. ^trLke 
Vm dr^d. Sp^nify, in malchpiieks, 2Btf 
cKL'ilpajiil!. Rtir]>h.i:id, fkrvka, 2D|a Rincon, 

Ban Franciaco, -CallF, 

OLOUDS Of strtobe, MafjcLan reaches 
Sn Lli« air. jicnakc rLsca each lime lie ESpS 
Sus ftnffns., rnprats 5fl-]TO tLm^ and xpip 
a Vi' ribbon It. L^nj:, cunvert iiaiue 
into clouds ul auow, Still dp more am-axlng 
Jirystifyini tricks from a sinsk dab nl 
abnnLuLeLy harmLcw und^tsctabLe nO'itlC 
]iiutu, can he Laird aa u pracllcal Joke. IHs 
into many peilormanccs. It's oniaiLjiR 
nrw ppci unusual. Sro raagsc drake ur 
jm lhC 5 He fnr 35 purtOrmuncr tube. 3. $1. 
jiI. C Regan Laboratories. CaLifon. N. L 
ABSOLUTELY Newt' Split" your sides 
IsuatLlng Ht J, Unctc pra-nn IcrrTLR. 1 * 

3 far lUc . 4Q T*r Sl.flO, AU-NaiLCin, L57p 
Want Like, C hicago. _ 

MAGIC Trie its, waits, books, cards, 
punch boards. CaLaLitf IDc. Specialty, 

Box 531. St. Louis. Mo. 

silRFRIRE Your pats. Your name Cor 
Lhclrel In ^crcamiPK brad LI n i'-^. Irypl 
NuLLj ft c-cd newspaper 24c, 4 lor 5Qc, post- 
te Id. Lelavor, Printer . Ancwneadl 

Bririrurs-, R*n flcrna rd lno-. Calif or n La. 

LUMINOUS Skull! Oloa-s wlridlyl Myi- 
tersdual 4 LUO postpaid. 3TO-N ^utednth, 

PhLlad el phsa. 

LOOKS, Cards, hdve-LEJ^h. aacnplBa. CaE- 
JLlog 3 DC. Eas-uni Balaa, 236 Sc-ath Wells. 
mjbu M. 

DOLLAR'S Worth professional nuiijic 
JrjT. with JlliMtiBled cataluK l5f- 2*u*-N 

FLf E-U Knllk. Fhiladel phla. 

1942 EDITION DerilgtaH lanvous catalok 
ot 50D tricks you can do( All The latest 
with cards, culrw. tLimbaEi, balln, rupai, 
zippuraEus. but^Lx, JLLUSJOiUi. 125 S^BC-S. 
ojifiy 10c. Douglas Magic Shop. Bos S74. 

Pail BS. Tcim. 

LEARN Ventriloquism, 4c stamp brings 
particulars. SmLlti, flDl EJselow, Fcorsa, 

lUlnods. 

BAFFLE Yuur fflMida! Somettilng new I 
25c iiampa geti ycu car«b and Ln*truct1«n.i 
^gnip3ct-r, fHLp./ JspMLttlLy ServLtE, iflOfl 
Henry, Detroit, M IehJg&u . 

AMAaE Audlcnce^l Hcconnc prolcssaon- 
fil rriagiOian! Oplhir trick,, catalufiui:. dr- 
uuliira. quarter ! Nclmar, 2541 Milwaukee, 
Chicago. ’ L 

M AOIC1 ANS fc Hcadfl Jk rE^r^. 2 LB-Page 
caLalcf. uoeket. pajhir. PiolessIbnaJ trlrks. 
' 2 Lc, Kantcr'-s. M-L3ii Wnlcvul. Fhdadel- 
nbii- ^ 

BE A magician. Lanra prof-MaJonal 
magLc catalogue eJ Mteii tricks 25c. Ire- 
Lh E id. C-10D North Dearborn. cnLcagb. 

IVORI.OiS Lanrnst prpfcwlonnl magic 
ah Op ktuiJH you Jo touch wiLh la Ltz-L tdekr;. 
Tb receive 3n*1llng5= s^nrt Ear lfl43 cat- 
alng. Hidden, SHQ W, 4Ba d aL, Net York, 

NEW Vanishing key utLd cacnlcg 24c. 
Rlcriing Miffic. 3*1 Joh-n tv, DetroLt. Mich. 

■COINS. TOKENS. CI’lLRENTY 



OLD Mdnoy wanted. W.ll pay fifty dol- 
lars tCJ Olckel Ot 19 LB hi tli LLbtrty head 
^o buffalo i. W-u- pay cash premlujni fer 
□11 risre enln.^, fi^nd 4q fpr large coin lold- 
cr. May Jh-flil UiUCLi pruflL Eo y-su, Numb- 
aiatic_Co.. Dept 20, Fort Worth, Tc kaa. 

COMPLETE Rriail ntnlnmis of all U. 3. 
cahLA \' 2 t t4> Si.M, luc. IS ilh^trauona. 
:uiini quotatl-ans Jaim-B G. nandull, 341 
a rHith Dearborn. Chicago. 

OLD CbiUK 17D-9 dollar HO.Ud, cr.nZ* IHilf, 
1A51, iHSS each. Ifl different lodUm 
25C. Large b-juk LLtUatr-atad j'/t. Coin 
Shop, Box 77. Alameda, C alll, 

CONFEDERATE NaLim. quarter cacti; 
flvo different. S3. HeJIul, Be.;i 12, {Jttiiw*, 



WE Buy ludlairL L^CLtrt , Lincoln CCnta. 
Old rare coins a-gnted. Highest pcLck 
puid. Rc-nd 111c today Eqr nnw' ISflni ptlCC 
co ta 10^110 of id? 11. S. loliu. AiricricaEi 
Rare coin Ccl. Dept. 1. TranspoctaiLpn 
Bldg - ■ ChJcaBp, _ 

COINS, St-atifctid watltecL ScELd inii'.irrct 
pnrcffl TJCKt OT write Del monte, 725 West 
172, New YQrt C, N. Y, 

Site WORTH Cains. 25c. D<USehon r 
44 - OVL'J-latuJ, _SE, Lh^ilLm. M o __ 

SEND 11.50. Kerch's assert itient Iut-Lh el, 
D 6. coins. Beautiful calalog 25c. Coma 
WjiiLl-U. 24 Maple DtLvl\ Nkw El - do 

Part, N. Yx 



10 INDIAN Hp.id cents, dlffereut dates, 
aUo prJrtlJiEi, 15c. Sthuliz, 3 Col Rlch- 
■ l ; 1 1 . i , Cincinnati, Ohio. 

COMMEMORATIVE ' |^h, Co]TLmbian H 
fUEizuh Mcjuiilujij, Cleveland 3E.D0 each. 
133 'j:-» irj U'd caialogua 15c. Nciman ihulta, 
balE Lai-, tftsh. 

FREE!' ForeJfln" rein, banknate and large 
55 page Illustrated coin cataLognc lo ap- 
proval serviM applicants. Hend 3c post- 
age . Tatlisuu OcJuCv. 5pi3u|jnEtq-125, 

h ET Frpm And pleasure In collecting Old 
Mina. Bend Iflc lor 56-page ILluntrat^d 
coin catalog. You'll bn delighted wLUn iL 
Bund far jt ntf*. B. Max Muh], 170 Mchl 
Building, Fcrt Worth. Tckeis Laisc^t Tiirc 
rein es-tablLstimeub In tt. 55. Estubk-.hud 
g years. 

1 MAY H-P-tg Just the srarci! U. S. CuLtU 
you want. Send me lla-t. “Meet me by 

Pi all," William H, Kfnwm-tJiy. WatcrVllle, 
MaJpe. 



STAMP COLLECTING 



TOSITIVELY Oieateat frse offer — Lit- 
est Scott's International JI.CHJ - l itamp Al- 
bum- — COVe ring hnlSn; World, cgilEiucb 

36. COO ILLuatiateff, descrlplLve apocea: 
Scott's 1543 BOmffard $4 .DO Cataloguea 
"Philately's Eocyclapcdln 11 — absolutely 
I ret ra □pplJcaiLE.'t for JutH gci appravala 
becoming customers. Plymouth. Dept. 

A-5. Bell. Ca L l C ornla. 

FREGE Canadian seta, royal visit, 
G -Purge VI, Ge^rg^ V, rnrnruiLiDri, Jubilee, 
utberH. Lhh appruval applkanljE, EnAlgn. 
BOS 1 15-M. South OTfltiyi- N. J. _ 

FINE Approvals, fre^hLy mounted. Fast, 
personal scrvscc. Tell me what countnts 

ynU prefer and I']] send IIleJt 2 tainpa. 
Sbjjmei, 245 Ea-L Ocean, Long Bu&ch. 

Calll. 

TUNISIA. Russia, India. Philippines. 
Jamaica. C^na-da. Sc with approvals. 

SiniLh. 237- A -Bih AVgh Ufi. Rq&kIIh;, N. J. 

RETURN Yuur duplJcaLe partu Lv List 
free. Eenderson (m), 362 - 72nd aired, 

Brcokly n. N. Y. 

BEOINNERS '— Frnn? approvals, pre- 
nilizm. Krcu, 2lt West W'aJmit, Hanover. 
Pu ima . 

"UNITED aifttes htajous approval. 

Free ha ts. Bmr IBS, Ml nneftpellEk 

15 DIFFE'hkNT Llptlcd'stntr!; w-ilh 
ipprOCalh. UuijJi-.ciLajj, But 14H-M. Maplc- 

wjw d . N. J. ___ 

U. 0.-55 dlff. airmails, oom membra- 
lives, etc. 3c. Approvals. Moseley, 4515a- 
Larlede, St. Ltr.Ll:-, Mu. 

UNITED Slate? Iflip differebl 60c. Sbfr 
mixed 25c. 250 utlffearent $-1.00. French. 

New Gret na. W-ow J emcy. 

'46 BENBAT 1 DNAL Btamr^ I&c7 Joseph 

Curici, 1357 Carpente r SlriM'i. Qh Icqgp, _ 
Ca.sh fnr culltctlunM- -w-nrlh Sld.oO 
Lo 5.2.5U0.90. FKrLgWLh CumpacLV, Ylne- 

iandJN. J._ 

ic fine u. s. iftoa-i&is. It weston, 

BO i: 25, Qklnhnmu City, QXlahnpaa. 

BrGGfc-fiT VaSui-n! Write Cor approvals. 
tpedaLt, free oilers, etc. Iiile^huu^ual 

Stam p Co.. HalJettsvlIle. Texaa. 

105 ALL Different U. B. 15a'. Manjir, 

1TJ5 F;n rinou n t . Cincin nati . Oh Jo. 

Hrlll.ili Empire parkn;. Fo^tegC 
3C. Will ja m-, 506 Archer , Bn;. Lily Mich. 

BFECIAL ! Quality approvuLi prlcErt be- 
low current market. Parsons, IT Shote- 

harn Tenpce. Falrflcld. Oonn. 

RARE Spanish Out tit a. 13 eilffn^nl 
PhlELiiplPCP. 3c. with approvals. Super- 
Lnr. ] Olfl Qrf>‘ i u n. Clevdp n d Hrig h Li, Q. 

MEN: CAN MerLda £Ct 2C to □puicm-al 
jippLl-GnnEji, MldwrAL S-Loi-ip Eq, a BOS 475. 
BLoditii Melon. Ttidlan a. 

fSKITtlR Valur 1c, Or n era I ajspraY- 

iila. IflO WutUi frtL 1 . Ymcr ^ 05101 ?. EKDeU 

BOX 133 5, ChlCfigb. 

500 MIXED 1J P S, Pi: puhLuaLrl. PbttCT h 
1314-F McOec. KatiMLi_CKy. Mo. 

57 DIFFERENT ^tainp;, ip, Appravili 
fflny country) accompany. Purchases, 
_l::l’u-n wriodTuff. JUltsLdc. New Jersey. 

TRADE nunlsrjitNLi Wtlh cnltcctbTS CY-r 
■erywhere. D^taLla free. Stanuj rrnders 
A ssoci 4 it l-m . 4idV-B D sc-rola. Chlci flb. _ 

I DLL; CENTURY U. S. COjuuLuin.i'. Civil 
War rcvi-TPircs. hattloahtp *6 atLd $10 
dutnpd- Ern* to U. S. apnixwul applicants. 
rJetrqpoJItan Btemps^ 1DB-C Broadway. 
Hfw Y nrk 

BARGAINS Galore lik Miy ILtW prl£^ 
]i 5 ik. write today. KulolcKkl, VLtn, Mjh- 
iluba. 
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15 PAN Amcncnn sets 19c. To attract 
Aitova! itjJuiLL-atUM of th if better lypt* we- 
ate making the renewing amaglng offer r 
From flup food nNshbrn* in the Western 
Jlrm^pbert IS neta frfcirt LG c-:n ciLri+'.h: . 
lU-x.cu 72U-33 eounpSete, Cas&adJau Royaf 
Visit complete, Puerto Rloo EG-B6. 

Cft Cjcpr (SO ^ values, Ecuador Jimp, U-iqnin-- 
jililjii bird:; 3 viit., Vl* ri^ v:lm;]il -BO, ErjlLsh 
Oulana new waterfalls, QLfl Newfoundland, 



Bolivia postal tax complete, Fern nap and 
piCton*!*., Colonnbin. £ J*A plctgnuK Chile 
trakuiparliilcafel fck -Ori liL-; 3 val.. Paraguay 
commemoratives 2 val., Brazil a ml, We 
witS srnd nil these for nnly Idc in niniorra 
appr&Yal applicants. Kiddly .state wlirtl)- 
or fpu wish J, an approval" United States, 

fan-Lgnj or bnth, Approval H' , 'if3qunrirra 1 
Glabu^ aizinLp Cu-fflpuiay,. JNJS FdutUi Avt- 
nue, New York City. Dept. 201. ___ __ 

" 201 DIFFERENT Stamps including* Jo^ 
here. SelangoF. Cochin and. Perak only 
10c to ilpsjtuvuL apphunta. He-kh tiinmp 
Co.. 4S47 KeiimOJi:. Chicago Dupt. M£. 
""FIFTY EtJ tSab colonies fluid twenty D. S. 
Cdniormcrmtiwa tor 3c postage to approval 
applicants. Pun^ Am Slump Co,. Bax llGft, 
Miami. Fla. 

FREE I 3D- DtffeT-rnt Sweden for return 
postage. Approval* jJSnC- CUn*. SUM, 
CIMima. New Jersey, 

" toon 'mikeu i eJd fl-nd rww 
WaAtherby, Truy, Dbia. 

SOLOMON Iislfljidi, Seychelles, Hrjd, 
Caymans. Manchutuo. Brand. hverythiuff 
3b %¥ Lt.li npp-revuLs. VLkluK, J J Cl (Zj {IIjji- 
ton S t,, Brou.lt Lyn. N. Y. 

WEEKLY Stamp MfluasLnifr'ia w**kaT 
25c. h Lajnp JonTroi L K bJxth hww. Midi, 

19 piFF, Including Tunisia. Ausiruba, 
Inffo China. 5c. Approval applleahtfl. 
Ran-snrn. 3333 Pontiac. Ann Arbor, Mkcft. 

FREE Bargain List IRU^-d Stated. 
Stamps bought. Approvals, Bebce, Yan- 
kee, N. Y. 



LIBERIA Triangles No. 34S-1 N.H Hip 
■with - It approMib;. CarrolTH, 

WA W. *5tPt St.. Lm Anaelra. CaLLI. 



StAME j & i Gupnrp netectl^n sghI, on ap- 
proval. attracUue p^J-eed. Fred Hcrxbfrg. 
_im Pick. Elmhurst. 1EI. 

WOW> *3 0,00 Worth pt"lun lor only 
Sflc! dLO faretaik niamps, UELsrrtrd nnd 
uaplekcd imoatTy on bits of pupun jum 
as rccdlvcd from tbc cburcli il:ll! 

ultiur dPurci!u. ALrlrn. Sht A-nwJCft. Atl-I- 
traLla. ClUna. FhhlfppLMtffl, Dutch Indies, 
arid other enuntrii* ana irprcacntod. In- 
oludos a few couimeinoratlviei, uj rnuiLls. 
and .\t nrr-pn cnta3dEi,ii.B UP to 25-C or JilOEO 
aacht The b^EEut puckaEn nf fun in 
Htainpdom -- 51 nd you mLgtit nnd something 
^eflJly Valuable I I’ijcl a::Sy LOc La Er-rLaun 

approval opoUennlst Money bin- It IT not 

deZlghtud. JiimrAE-cWn Stamp Cl . Dipt. 

No. 23, JRiPfrjEowTL New VurbL 

FREE I The 3tamp Flndorl Send today 
Jnr the felff pew eflltLgn, fully ttlustsat«d, 
enabling YOU LnaLahtJy la Identify 11 IS dif- 
ficult storapsl AJsp fine packet scrane'e. 

fuscJruitinE' stojnps from Ha&nljL-H erz^^a- 
VJOa. J.Il; i-j lu, Patlatu. GVprui, etc., En- 

cludlns maps stups r anlmais and strange- 
pcenea. ALE Jrep U& uUPra^aL nppLtnntS 
iueLi&Jnff 3o poataae. GurL-eSou aLaiup 
Company. Bos «0Q. CfllaLo. Mslne. 



WORLD’S Smallest Airn^il— dtamcmd 
ftPd Lrlanstir scauLpH, fnic stamp maia- 
Elne, aLbo rna^-umer to study you s 1 shimps, 
with larjn HllRlIgM stamps Horn 
scarce MLiBtrita A barkaLn, 5 l with .-.r- 
provala. Capital Stamps. Dept. 2. LLttLe 
HDuk. 

SMOKY MountsLa com m~em-ai acJye ftbeet, 
laracst U. G. stamp is^uiwt.. and 31 U. 0 . 
isclbdlur commotDoratlvas. ofTmaLE, rev- 
enues. etc. CsUiLdita Wd— T p nppraraS ap- 
pLLraritr; far -50. Curium Etamp Caoipuny. 
Olouccster. Mass 



39 DIFFEHEKT Foxclan cpmmGmcm* 
Li Yea &ct Approvals. BetitoA Ryan, Mid- 
dle to wn. Co nnoctteuL 

FREES Wca-tern liemiupherB padkcL. 
Poetago 3c. Owe pa, SM Welsh, Bay City. 

Michigan. 

FREEf Fqilv ExprasR set <fa«Lm.LEe3l. 
PnstacT 3c- Roberts. Idfl Building. Bay 
ai’-' Mirhlk'flh __ 

500 UNITED Stated lOi 10c i DOLE U. S. A. 
absolutoly unplckrd ond onsorted — just 
At received lmm Cllurrli :nin:ii':;ijM. Many 
varlGthes, IncludlriB commemorative®, alt 1 - 

miuL'i, high viilim up in 15 tH> drnrinunn- 
tlonl Fneo only 1 Be to apiiToval apoLL- 
cantsl Mohey bucfc if not drlighted. Swan 
SLaini? Pfr.. Debt. fl tiD. Ditn' kLrk, M. Y. 

J-‘ 3-LXlJzJ ! CampLclE- ’ UnLiud Statcji" stump 
cataEog with 1.509 IlliiatratLonal Scud 3e 
lor fwigtaRin, HirrlF fe Co.. 1 3-7 Transit 
Building. Boston, Mass. 



FREE? Leewaid Is.. Ca-innan Is . Turks 
and. Gait** pJws daJTcrent mint O-cp VI 
chronauon n^st^r stamp®, to appoYal 
irm» applicants sc-ndlmr 3c postage. 
Tnlhtm Siiiinpcn fc SpnngflFlfl-Hk, Mp^. 

99 DIFFERENT Untied Status 10t 
FtIccIIal free. Beidenberg, HamwI*. Mich. 

VICTORY Fddket Irti: — -Include .^[iLnipy 
from TanganyLka BnlL&h Cayinaji laLania. 
nr.inin.] se^rr^ bobyheftd, cdTonalLon. early 
Vlciorlan, Ujjul;lLI. map stumps, with b:g 
catalogue — all free. Semi 5o for po&uge. 
Gray emmp Ucmpiiny, &cpt. FM. Toropto. 

Canada. _____ __ 

MEXICO Census camTnemartttLVP set 
free TrLtii approvals. Fladon Stamps. 

171 I-M Ijtuhn. T ried g. Ohlq T 

" wholesale 'supplcEDCPt* 14 denim 
for tfle E>uAtaBE. Hundreds af burgums. 
Oiassman. Stamps, 152 Wea t 42nd, New 

York. 

UNITED 3 1 Hi 1-3 approvoiH complete cow- 
cnifc, fLnc qimiiLv-, .TUrjLiLvt prices. Bcjn- 
inole Scamps. Bai 439, Cocanut Qtc-yo, 

Florldik 

A REAL llargain. Specialty prrpurcd 
piiLkut eonLalning 155 different- fuheEgn 
and 5D dlflcre-nc U. 6. stamr^: cainSog 
yutur about lhj ; pamphlet which tfLLs 

you JJ Huw tf> MsVe Your 3 t^™p Colkq- 
tjan Properly 1 ' and Inrv? ba.rgtLin lists. All 

for only 33c postpaid, queen City Gtamp 
Cn.. Rqpnfc jf, 494 SL. CMfkClmL&il, 

OhJft 

Fnnrr Approvata. that aatEsfy. Nell 
Gianbnrg. ISv Htl-P. EHIltdriphUE. 
FEnaa. 



SEND FQbiaiib car tree Dulled Sta.ua 

prLc? lilt- fatJinkjr OiU-bapu. 30-P Pork 

Row. NOW Yurt. 



CANADA 150 DlffsrCkLL 25c — aDDtfOVaLa 
nil countries. Ll^ts. Victoria Glamo Co., 
Ltiuddh. 4. Canada. 



STAMPS wanted by [houtands of our 
readers. Your ad in till® space will bring 
you flotne nice One *dircrU*er s nld 

159,509 ®(-ampa. Write fo: posLILye proof. 
F. W, .Trnivinn, Classified Advfrtl^lng 
Manager. Room 351, 2D0 EavL Ontario SL, 
Chicago. 



IIDBDTEA AND COLLECTIONS 



WANTED: Old tlaareti* earda. Write 
CtuirlCT- Bruy, Eflnt BungDr, PfeiLruL. 



29 Dl FFXREN T cactus planuf postpaid, 
SL.50. Eulalia. Turner. Ani:;a , C^UE. 



NEW Gland stl ruulAt Lug vllaniSit. De- 
tails riccwipany ' , cpLch|c^pe ,, offer. See 
HI Chem Jatr y." 

395 FULL mfferr-nt match boot* *1.25u 
Joe. 392 Lincoln, L:i;mJu‘« ill 1 . Pflina 

" MATCHBOOK Hobb^ ’ 4 BaJIami ,H mcm- 
hcmhlp blank tree. Box 1111, Roth-arter. 
N V 




JOIN MaLchbaOk club 25c. Frup cavern . 
Bax 101- H. Rochester. N. Y. 

NEW— 1& PLffru'nt match coyork Iftc. 
B 01 292. Rochester. N. Y. 



MAKt; Ma:Lry building bird liouors. Jl- 
liLfti-ated Jnatruotion book. 35e. P^iblar 
MTchunlc^ Frps. LC-*^J. ‘J09 E. Dht^rLQ. 
Chicago. 



CAMERAS A TO FHOTO SUPPLIES 



COLOR — I l r s easy l* color phmniiraphs- 
with trAn^iaarcni oils. For pleasure *t 
prufIL ll4juk |fl.vu^ fuff Jnstnictlar]3, Price 
SI ad cfurrle. *h cherry Sr.. Q-.iIncv. MnKa 



GIL CoLorltig pheLoffisiph.^ a l'a:'^|nnr.|ns 
hobby or prointahJc buainm^. Lntm ,n. 
homr, Fju,y plrnpJiAed method. FreviouB 
t-SiperLciiee UlhLtet'^ary. Scud for frer ]]'■- 
formaNon nnd requliementi. Nutiocuit Art 
School, 1315 MLdhKlffp Dept. 344B, Chi- 
cage . _ 

EASTMAN. Simple*. pWfux. Bell- Ho^- 
ell magazine camerEta. New-itficd. In 
stock, f.imitle^'! varlrty domeatio and Lm- 
ItoiL^l Isnats. Many "Kiipp<;>(ed-[«»-bi''' 
unobtainable itemal ( An^-rU'a'a Leading 
film ten ini library) Mo^iil] - !;, 54 Weet 
48 th. N ew York. 

AtAKE MOihny In ptiDtapjaphy. Lmm 
quietly at hdme, Ehey plan. Previous oi- 

ptiriencL 1 - untie utss ary. uacnirian nuhonl 
ueatEon sufficient B^Kiklci and require- 
jnrntk frpf. Ar-inrififtn Gohuxil ol PhotWT- 
raphy. 1315 Michigan, Dept. 313 l, Chicago, 



BASS S&fe; War time proven Baas 
leadership. Amazing kolebiioh oi finest 
stjll caro«ras — Leioa, Cobtajc. Karri! e re- 
flex. Argus, new and u^cd a till avallobLc. 
Write lor cujguitl^s. Satl^e^tLon gunr- 
asiteifd or ^*ur nion«y i-efuudud. Bom buy* 
'em, sells 'em, trades 'em. Bass Camera 
Company, ti^pC. AQ, ITS W. Madsson SL, 

ChLcajjQ-, IllanbU. 

HAVE You a camera? Bend ten cento 
for iiiCeht LLu:nbi:T i:-[ 4y\\~ bl^ tnli^Akltlu, 
blLOWLdiL how to make bettor olecujt-s and 

earn muncy, Aid^ncn-h Fhfl-tOKr^phy. 115 
Camera Hou se. Bostun^Moas. 

CAMERA RepaLfiug. Bellow® made bn 
□rder, ^hutt^i^ repaired, Eelkwa made tQ 
nt all fltaiidflrd CuiutriiH! United Gam-srA 
Ua Inc . a- i § 35 Balmont. Chica go. 

CASH I Spot cash for camera®. Itoan, 
bjnnf.ilii.rp. movie or ntsll. sound p:oJec- 
lor®. Scud lull desuriptl-cn by mull, or 
WlT< for IH'Olhpi cmh aher. Over 29 yckra 
of drprndabiJity insurpa honerabie deal- 
ings. Biljvs Cjhli’ til Cgcpswinv , |19 W«l 

MPdlaoh Street. Cliloago. Dllooia. 

PHOTO Li ULric -] Lr .^1 cf FfJPUlar Hr- 
eliadlOS Iilaca^lu-fl irtkclus on iiLiDLagTa-phy 

re-primal in 3M page book Sl.25. Popular 

Mechanic® Press, iG-4;iJ. 2Dlt L. On-LarLd, 



PHOTO FINIS1ITVG 

IMMEDIATE StTVsWt PSOturca returned 
same day order re-cel v^d. Bmaahing E^W 
pre-war prices! Sixteen guamcLE^rd dcck- 
led-cdge Velox prints from roll, 25c. Or 
uri-c Tutored, or inn plutn fnlarjj-cmr-nls. free 
Wltll 3 (leCkLOiE-p.dfct? prLkhS, 25c. 19 r-r- 

print? from nnrutivH* 25o. Candid rolls 
developed. Ma Aid-Eye timed, vaiMramd, 
and enlarged to 3x1 on dccklod-cdgu YeLox 
□■prr— ISC rrp, 35m. qt. JI.-DD; 1 ft fXP, ftfte: 
15 flXp. Nd. 127, 50c; 4 tip. Baqliiin. 25c. 
Reprints, 3x4, 3c esen. We have new, per- 
fect fllmi Low priws. Free m-aii- 

m, d^li-llx Oh rtoiswt- AimjrICah Studios. 
Dep t. 505, La Cioa Be L Wi a. 

OH* Coloring phpuographa a iaMlimllnx 
hobby or profltabSa Habtai L?am at 
home. elmplLflpd mnthod, prr.vtow 

t-xjnjTH'CLLV UflnKnanrr, S^ruJ far free In- 
Jormaa-oa and requirements. National Art 
School 1 3i * Michigan* Dept. 3*JF, Cb3- 
t***- . 

YELDX Deckle reprinla 2c. Rolla -devel- 
opedi two dctklc edged mints each nesa- 
Live, 25c, Two- 5x1 4!hLargeo^ehta 25c. 

gumm era Stud lo . _ UnlonvUI?, M *, 

"" SIXTEEN riiliLa WiLlk each eL^Lt expo- 
suro roil (ievrim>e(i — a&c. wholca^lo prj^ 
Jt*l tcjjrlnta, I'lLluj^ccn^uLs. Lurpr r r Eack 
new fllins. HoRytlntEn F-1355 1 , Hollywood, 
California.. 

3&MM. Films deytloped and enl^vged to 
It , 59 . Hxl— MLniitudio. 2431 
Etntta. ’Westriald, N. J. 



EEOHT Boautllui 8xlO J ' enlarn^meFits— 
$1.09. Thi-ce lor 50 c. 20c each. Your 
Jklnis finished — 23a. Two double weight 
■pplsirUTincnt?. frro, Ten rrprknEj, 25c. Si ikL 
eu ku lives. Empire PbtftEa. Adarn^ Ccti- 
ter. N. V. _ 

is” BIG "Sparkling enlargements 3' 3 x5 
JrOhi 35mm. dm- grain developed (135. 
Ifl ex poBUTEB 75o. Photonhop. Llhton. Ind. 

id SPARKLING LLfTtObO PjJlUk. 2 bedu- 
tl [ l! HoLLywpod enlarReraoTit?. Inw Leath- 
eriOht frurao iiEid plialn WuLlcL unly 250, 
Tree plioLo album with nrEt order. LLIe- 
Eono Studios. 1je.pt, A- 732. Dim Mswriei, 
Iowa. 

5M3 EXPOGUftE Filing di^ltprd finfl 
finished 25c, 13-15 exEHKure 35o, 15-20 ex- 
CKiS'irr 2fiinm, fflnxi SPc L n-G f-3fi-nmirr (1.00 
H^pk-iulS 3c t'LiOh. 25 rcprinC^ EiOc. All 
rails dev£]ap*d and enlarged to 4x5. Send 
(rcr tree j = 1 ji I L 1 =1 17 bug- Khnlo l^ervlcr, 
5450-Mct9ropohlan Station, Lob Angela,. 
UsLIFornSa. 



G- n EXPOS DUE Rolls developed and en- 
larged mammoth bi?c ;i3e. Reprints 3c. 
TbrULy Pliutua, Uux 45. Suulli Gu te. L a III 



ANY 34 Exposure 3&tnm, deycloped, va- 
parnlfft and phntainrtriciiLLy entailed la 
r J:A L>ii glossy d^cklv edge paper Sl.no com- 
] 3 fcctf. Our modern dcvcloplnir methods 
Buatanteu iupi-u printable rutgauws lmtm 
every roll. No free EhcrcJiandlse but best 
quality WOik Alwayrt. A Iraal will canVlrtCd 
y-piL Frer mailer!!. Enralertt Photo Labs, 
lfliii N, Cbnrics Si.. &rpt. 1 . iiJiLtlmore, 
Md. 

fi OR A Erpmum TaLb; drirlancd smef 
two Superfine prints eaeh exposure 3Qe. 
Hfprlr.L 1 ! 2 s a«. "5 -(1 .qg, 39 f-xiMPUre 

35kd]d_ ruLls One fir^LiLL. 3Hx4 3 ,^ prLtiiU 
il chi Ifi emosurrfl. 05 c. Overnltc snrrtw. 
Mercury, A-19S North Dc&tborn. ChlcagOr 
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POPULAR MECHANICS 











BIOOE8T ILM Value in 25 Inm. fin^h- 
| n ft I fid is .y Li-li tXpmbrt! fln-e grajij 3 1 .|.x4 1 a 
cntaiie mental detkled. embossed tpanjin 
and date. Eighteen exposure 7Sc: .ell it - 
tven fspwisrp splLts 6®C- PrLT muile-rs. H 
axposuTF rral Lr- j li buauLJiuL du^kled lu:l' 
tin: L finish with embossed wide m&TjilTL 
35c. Mailbag Film ik-mcc, Box i^-LL'A^ 
Ohjgygg, 

Kll. MH HalcnildenLly devulupad pSun li 
bi':i a-Ufral ls.ll f-ciJ.rKC-m.Hnlj: 2Gu LampLule. 
Fhotd SeruJcE. 157 Dewey St., Newark, 

N. J. 

HfiA&JTIFUL 4l*£ Plc Lures S^c Oath, 
Itl-iil I J6 lsjjiI 120 lici-rLUVfef. SftlfVi from 
all other size*. All WTt guaranteed- 
Qvr- tUrLi J:ervtK r hull dcValuped mid B- 
plcturea 3Qc. Bell 1Z pSc-turcs 45c. Roll 1C 
pLclurcr: fill q. F.rila-TgPTri-pnEs <*n dcmblu 

Weight pOrLttiii paper 5x7- -30c. flJ{.10--50c. 
Copies made Iron: an? picture 73c. Pad flu 
Fh^tp bcttLcc, Box pns, 5an P'r-apwLscq.. 

Caiii, 

35 MM. Arjru*, Lclca, etc, fejscupt 1 ‘Isle h- 
euiy"> 35 exposure rolls, Unu grain devel- 
oped- (Eastman find beautifully 

enlarged la a''*!' 1 ' glassy print::, C0c r 
Cartridge reloaded wills Eastman PEua X, 
35c. Lb exposure rolls. 55c, reload 30c. 
2-i - h dili xErvtce, Sack'd unlLnn KicarrantL^ri. 
Free mailing baits- s&mmLe print. Teehul- 
flnlsh Laboratory.. d41 Brown St., Itochea- 

Lrr, N . Y. 

1 WO Ei-auillul t'liriLs Irsnn curb. jjklurt: 
on roll sit, TwoiUt two re* of satisfied 
euidumerii. Quick HiPVifcr, Lrn% PtlpLys. 
Dept. J-t, Janesville, Wisconsin. _ 

16 BEAUTIFUL OvEnlM dctkledged 
prialn iind twci enlargements "with hi ret 
Order 25c. Oxlphqiq Ml. Weatherford. 

□ tUfiJlC-TTia. 

ENLARGEMENT 4x5 in colnra and flLin 
devdep^d. k alowr doofcicd edne prints. 

E-'ri’fl ULm. metier. 1 :. 1 lI :iy nrjvictt. Mriil 
films to Joy PhratOa. G.P.0. GCi, New 
Toil, N. T. 

"" SATISFACTION or ycur money ’baci," 
IS cents. Ho]] finished wlt-h 35 regular 
r.n**tjve raite: pr:nl:; ar 3 rkubln-.ibr-r prints 
3Qc. Fast, safe service. Pioneer Photo 

Co.. BP!I PI M3, Wlchltfi, Kfinsfls. 

ROLIh nun developed and ia prints t?r 
A prenti and 2 m^SUrE^cncnta 25c. Crystal 
Flmlij Service. Bott L, Cryiial Lake, 111. 

EIGHT Beaut it ul enLa^K^d pfciitx i neat- 
ly postcard eIfc? or 1& regular punts Mic. 
ISmoi. rails enl arced Z^x-S'z 31 Off. !Qur- 
j*n StddLos. 55M, neflOM. H. Y. _ 

PHOTOGRAPHY For pleiiiLirc and prof- 
it, Prepare ut home, Gcmmbn school ed- 
iLF:a.Liaji auUlcletLL Wrtle far LciL-urmalL-bn 
ji lk£ refLuircrucnta. American School of 
ph ptojrniphy, [3 Li Michigan, Dept. at&3 H 

gwegg ftj 

BEAUTIFUL Enlfirgcment ftons eacli 
pLninrc an rdL SBc, Cut Rate Fhbtw, 

l>cpL. B -t, JarHLivzll c. Wb , 

EVERY PjctiLte uel nalarR-crnenLl i: 
sparkling dcckle-cdge cnlainexieuts and 
rfil] d^vrlapod L h jc mnn- Hi! zyse or jrnall- 
r-r ; ejfiai«c teprlnls 3c. Enturce Pbeia. 
Bcuc 7S I D._ Boston,.. _M ses . 

ROLLS Developed; Two prints each neg- 
ative 5ic. Hepn-nis 3c oadi, ipu-mnicra' 

^tudJjiB, UrtlfliiTlile, M-a. 

THH ELl taints rj-sti ffond acR-atlv^. G la 
Ft fxpeaupe rolls . 3 Co, 12. 1 u , IB expeaure 
rolla. 50c. Reprints. 3c. Fred D. East- 

man, Bqde, Iwxr. 

llxlb falLiC Finiuh ruliirK-cn^riL — 2 dc. 
Br.nd tiMiinlive. Irviuif SLltdm. 4D0BA Ir > 
Tina FarK. Chlcaeo. 

MOTION riCTUBEft AVD ft£> CNTJ 
EQUIPMENT 

BUILD ifi mm, rwiind niovle ILbrary. 

Hew Eltbu tB.75 up r Urtc Just, JHyi a7&, 

H*R43Hw. Feniw, l 

WftfjTEb — Kanrid movie prbjwit-aT*. 
Rasing and xifebt bpochi. told, ex- 

ehangLd and rented. Barijalti List Ittp r 
Harvay H Irlj;, JIdx :i.-,! l, HrnoKton. M*S;^ 
At-L Mike? -nairmr* rt|au?, |d"p 1L. EGmim 
JE.nO, 5nm:. 25 It. daabSr (I.ES. Uevo 3- 
ojHnj free. Also completL 1 - movie ib&iKts 
■n^aLlafrk. Tt-to c-ntfilog. Star Ealety Film, 
liilll - si-Lh A v I* . V -ark 

HOME Ml'V I i L barpilcLV. Frua llsLn Mul- 
jjprlsea, Bo x 1135, Watefhufy. Cm naecl leut. 

LEARN Movk hfojNJttSon. mafifiBc^iicnt, 
Free c^Lalog. Give aeo, TtLCit/e Jnatl- 
liite. Elmira, N . ±. 

SGMK'i'RIHG Now„ moylo screen coat* 
inf- Fruc Ilium tuxe. Snaw Whit*; Screen 
Cw\o\vn?^_ Dfi nvllle. ILlliiolft. 

OLDTIME OorntdlK and fulj l™ S th'lVii- 
tUteA Id ELinm. 2C loot, Cajj-, 2125 EOuLfi 
Figueroa. Los Angeles. C-alil. 



"ALL -AROUND' r iti'llr-ciDr Co, guaran- 1 
Leuu Ihrir rr-LU'cLai WILL R-:.vr 25'', mr-r^ 
screen Illumination on Puvcn> pro-kcLqr#. 

Address. IdllE EiteJld, Cleveland, CHaio, 

BE BRliraB “-SuipetLe" asgortbitat Smtb r 
cal^tuL iLtks! LeModnc Films. Nevada, 

MJEHaqrL 

FREE, J&Ci Mavic caLatair; j-arapile lUm 
10c. Goodwill Comisany, Jackson, Tl:3i- 
ncHer. 

" TAKE Movies 105' 15mm. Weston 3 

$i.in3, itv, rlapjjiji; jnqliifir.1 AlP bnAAAdor. 

Vifl-A quiuey SLrtJuL. Brariklrtt, H. Y. 

"THE World's GrualrsL Piaaloa Play, 7 
5mm., 16 and 35- mm. Specify sound oi sL- 
l::r.l. lir ni nr puf-cho-ip, inrlnrlc 
IIu-iiLuPWay Filin, 33 F Mtl ru; l i BL, Bos-lan, 

Mr h ps 

EOMETIfiNd New r In Haim. Jumie mov- 
r-:;. AoiArtcd film. 1 !, rent hv djiy, Over 
500 r anly 25c. Lr-t fre-c. OWL) BMM PLlo-js. 

Stcipy Fojnt^ NarLh CareLlnA. ' ; 

DEVELOP Tout OWb SnOViea, SaVc ’HQ'.^, 
□ enera Company, DaveuparL, Iowa. 

a L AMOUR- Newsreel No-, i umjareitis. 
beauty quc^n.s, flmm., 50 ft. rcguLarly 
CfJ tlD, anly JL.1ID, ^limm . Ibn ft,, Sii.ilfl 
LiSb;, samples, d::ue. Jt-niiLL-, 302, EL- 

mlra, N. T. _ 

BEND fltamp for Himm. r 5mm. caUi- 
laguc, fi-tcrhng’s. N^J thamptmi. 

E.i-toaa. FenjiiiyJvajjEa. 

HAS3"Bayi; LeadeTshlp Jn ^Re cine Held 
Is RS'parr-nl in War tames. Ht:ic rea^y— 
vaur chake af B bitn. and 16 IbltL. appui- 
tatua. Write Tor quotations, Your old 
envEpment Is worth real rjqncy in Imdc 
— dtHcxibe ykaKP. Or Wr buy lOS Ca^ll and 
cisy iminedifiteLy on receipt, Write to 
hefiduusrteis, Ba-s* tn\¥* "em. selis 'rrr.. 
Itad^ kin, fijtJiifaaLiHm r: '.irLmisturfd or 
your ULOuey relanded. Bass Camera C-dju- 
pntiy. Dept. A, 173 W. Mftdl&on at. ChJ- 
Mgo. rillnols. 

BMM.-I5MBI. Films. Free catalogue 
fsfimjiSe film Ittch. Parkway Exchange, 
fidi Eastern Parkwar^ Uiooklyn, New 

Ybrk. 

COMPLETE. 16mm. Sound xubjccts, 

perfect. Odd sound reels S2. AIL 

slses him bought, sold, exeh finned, Cnta- 

Ldcilk"— naiapln- film, I the. I n term. Liana! - 
M. 233Q Straujj, Brooklyn. Ne w _Y o_rk_ 

3MM -I6MM. 31 lent -sound: all lit«.t 

pub}rrl.% Filina n.:j||-rd ftk-crywlSStr. Fn:it 
cataLogiio i sample him LOO. Garden 
Falm . H 3 7 Wi-at tjOld, Naw York, 

35MM. 3GMM. Eouitd alklit piUJeetorA 
fllpiA, Hjiv-jirese. Woodcllft f^kc, N. J- 

MUSIC AND MUIStCAL INSTkl'MENTij 

SONG WRITERS — Free lx»k. und 
Vnriety. Dep t. 2 . Balem. Indiana. 
aCCPUDIOHS. Nrw urid Used, bau^lii. 

sold and repaired at wholesale prices. 
Cosh, or terra l=, Del iHrlndpe. 301 So, Wa- 
ba-ih, t^h l cjfi a. 

LEARN Fopoilar piano I Write MntfJc 
K~i'v. til- A UTaadTav, Glacidalr, Calif, 

SGNOWIETTERE — Send paerai far laimt' 
diaU? examination and Freu rhyming dic- 
tionary. Richard Eratners, 24 Woods 
lJulldtng, ChlraBa. 

SONG POtuug WUnlrd. SpcdiLl oIIet, 

Steben eck M mie Co .. Kallda. Qhlp,_._ 

Hl-IKOK.Jf HcnUlnsr yaur pn^ni ta be r-" 5 : 
la :n:iilL "krtuw you r raraincurr.^ FVrf: 
b;:dkJet. A1 Moouln, 2115 N, BtachKOOd 
Dr, ^ Hoi I vjwoad ■ Ca]]J L _ 

POEMS Wanted far aLUHical raLtlnR, 
Send jiocm for immudlat^ oonildpratlsb, 

Flvr ptJir Mu^ia Miu.LiTa, flHd Rrficqn 
Bu M d L ng. BootPP. 

SONG Pdfraan wanted: Write for fr^i? 

Ingtruciive boukler, ou tuning opportuni- 
ties. United Music Corporation, DcpL II, 
J-jjl-rm. iJirt irann, 

SONG WRITERS . I DuiLraiLtaL^d publlea- 
Ilon. fr^o deiails and royalty contract 
Pai^O-Racn. 1656 Biaad ^ :i^ -, Jfnw York. 

REPRODUCTIONS, YOur fiOLipi, (D-nxlt] 
A5,nb, jw Cohen, 1553 South RLdae- 
Tcay, flhicjiro- 

"WANTED I Lories, tnc LixIiuk fur ELnpK. 
We orranffe, putrilsh, soil. Superior Bung 
4>fciEdias, FkaEnlc, N. J, 

5QNO FbomB sot to- uni F-ic. Fiec bboTL-et, 
full Intormatlon. wflic Song BorviK, 
:m- U W asi l^ i h., Hrw Y ork. 

MUSIC Cobu,*towl to woTdf-. Wondtilul 
pro p osition. R^u^r Rruj :.. Oft hk^ h. Wi^. . 

SONGWRITERS ! Amazing bUhstahding 
offer. lUSbeler, C5, 3157 No. Avers, ChJ- 
cagw 



60NG-WF 1TER.B, Wllta [Or fifi^ tookJof, 
nrpflt shurlng plan. Allied Muait. 2114 
EajE Fourth, cjnglnnfttia Ohio. 

GOOu Munic composed to *ood wards, 
RegtnaEd Bekbur, Cnnlham, New Jersey, 

Eitfi hlLEjh L. 1 IDIOl 

[ ‘jv- .i il^ pJurwl Poo tai hrtrtJJA [rco 

folder, chrLEicnsen, 451 Zlmbull HjlLL 

plikaEn 

WRITE Saiign, Big Eiioney oiid. repuita- 
llon. Write tor LnEoriaatLoLL, J. rbardon 
Pub. C?,. a&[ H, Hoyno. Are., Clibcago. 



RADIOS, SUPPLIES, INSTRUCTION 

MODERNIZE FtadLns, Improv-it circuits. 
Coraiuttlif mamcal. Jl.OO. 5a|JT«me PiEbn- 
catJonis, 3 25 South Jehc mon. = Chivago. 

RADIO'— Ticbq. Sc Stamp tralilK* !i ■ t. 
Nocfipners Radio, ]fl]3 W, 4th St., Uav- 

cciparE., Iowa, 

RKVl^EH rimia 19 Lacic -d^Lanra crystal 
J:eLK, With ,, |4ad30 , tlatL2ckr' , — 25C. Lahanj- 
torLeH, une-c 71th Avenue, Oaklajid, 

CrilLr-DmJft. 

CRYSTAL ItuiiLn axpcrimr-nlrrs. Write 

E&H t 3StB, Nc W Yflffc 

K LA DAO Radio IjubamLarJcs, KrnL 
t>bld, dlstribiLtoirt since L L«2 n have thuu- 
sandfl ft! pariK t tubes, etc... unobtainable 
elsewhere. No- caioLlL^. UftfinJu^ irwuniy^ 
ai^lbsinK stfiirp. ffOtS Jbtudlatu acd-W-uy. 
$25.50 List, new taolu parts, .icimc rafeokip-, 
all mlloct expriitia— 45.30 tun h. 

$50. GO 1 Jn L Jio.dn 

LOWEST Pricey. Radio tubes, parts. 
|Tee baigaln ILsta, P&Ltrr L 121 i-P McGee, 

Kamo^ c ity, Mo. 

it* n UommanlcaiLons eonreei quaEL- 

fylbK Ear ah faderaS Jjqnp^C^, Udine Study 
and Tfildunt CUUrt?±. An:criran l-End:n Xn- 
slltutc, 44 East 43rd SLruut, New York, 

H. V. 

RADIO Service men srul taperLmeiitjerfl 
cend Ear aar fijjmt rmllP CfiUlOfTUe. BllVO 

cJoUai-H. UiuUii ]-i a •: 1 1 1 :• Ca Ncw- 

Mik. ». J . 

HELPK UL Radlb frj'ciii-:. Up-kHdain list 
frre. PacmLar MfChfinlCS Fress, 1C-43), 
200 EL Ontario-., ObJcaaq, 



BUSINESS OPPO It TUMI TIES 



MOVES Feat hr 5(ha to- everV service-' 
man's family^ sflinpS? "J^c. Nt'W Service 
bnimcr flags. Sample boofc «[ -ih -]i>[:, 
Hew novelty. a hlfi hit. Sample 35*:. 
Ly lie Supply C*>-, l^edoritkiburg^ o. 

prpt. FM -II. 

MAKE Money at home In Jismrr- 1::na 
by mail, Write Gordon PlibltuSieri, Euk 23, 

Paw- tucket, i*'.. 1, 

START Humi! bu^inrr:s aiakLr.g j; 1 aina ry, 
plfiquen, art goods, novelties. sOavunira, 
cejitnilc nottcry h garden furniture, artifi- 
cial hiarEik Xl-LurjoL". hqul-d oiarbk, Make 
ynpr nwrn flexible TTWldfl. Ajufi^lELg brulltfl. 
Valufihle f raider frer. tTeativu FublLshcra, 
£PM7 j, GMjeotf-,_J]]jTinLn. __ 

HUSTLER Wanted t -to introduce", sup- 
ply demsnd for Ra^leieJi neLCiaslLiia. 
n«td rautos open nearby. KawkLsrh nicth-. 
bds get bunlnesa, Mu erlli ug i-xycrience 
needed to atari. Wu supply antes-, adver- 
tising HinTfiture^all yuu need. IL-ents 
.should: IftcreLase every month. Low prices; 
goad values ; complete kltvlco, 1-Eo.TC-kigh 

Co.. D ept. G-63-PPM. FrauprarC, ILL. 

FilF?— jfiD -dicvtr mailorder, horae^orlr. 
local bpninr-^ offers— all snapuv money-. 
biakerH LewLs Qv., S2fl-M Carrenier, Ouk 

Fflik^ nil nola. 

tin.oco FIRST Year m*nufactuf Lci«f UaiL-d 
clr-jiner Fumm]*, aix erapjo "Schemer"' 

Marine, AlLiaPaa, Oliici, ju^t 4HC; 

“ MECHANICALLY IncLLhcd ' men— Own 
aod apaia.U! general appLLanera repair xhraa, 
Complete. Jlluslra-ted ooutsc elmwa you 
haw, Wnldlnjt, rnfrifont-tJon, molar re- 
piiLr. Li l w to net buHluesj, ate., all php.-:^ 
cm-f-red, FTtii L literature. CLirLaty Bupptv. 
DcpL no, 3fl38 W , OcntTal Avg. . Chicago, 
BIO faring mail order busmen In your 
own liornt'. F rap IflcTiitTirc. C. Maluska h 

Glifi v d. I1U nola. 

MAIL QJ dm bUShLLbs luij i » i! ibewa you 
licw mp^c fiioncy. spflre or fulltime, 

Truchc* p-pcIe-.^lDnal mail q-mter t^hninuic 
— not ptnny-catchlng utUerue*. F too du- 
tallH. Ndson Co.,. 331 Bouth Wshaih, 
Dept. 402, OhJaago , 

MANUFACTTmERS' Avcut cOELtfiOtLrig 4 
tool shops and automobile Jac-toncs De- 
Lrcit IMLch \i in:n d< , . r :Lr^ nrw lint Id Siuji- 

jl k on WUniHl^lou ba^Ls. B ux 123. 

MAKE Ycur own FIcT-ibJs htclds. tatal- 
Ufity. Art GraadS. Novel Ills. At L= I'j>: i :lL Mar- 
ble FlanriLff. LJoutd Marble. Literature 
J frt. KtffiJW, 1-W, Fart RJdg^, J||, 
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AIRLESS TLrr* tut t&iX bicyclea. Eaiy 
□om-crtcd bp anybody. Very low cost 
COLlk Ijrlnif.s full i nJurm-s L lam. AigentS- 

Wealed. Bus. 16a, 207 E_ B4 St._ New York, 

Jf. T. 

HEED Mon cyY Sell bonkr. by mall 
VffrLtc. WoU'b, 31iA GIeqvLcW SL, PtiLla- 

deLplfcSa^Piiunn... _ _ ___ _ 

'NAME IB 50, wo" oppprtunLt? Rf-Glfor* di- 
rectories 23c. Puj-gmuimt Frew. AUuhfo r 
Mo. __ 

FINANulAL 1 [idcpciidenCr — ELbipie 
mrltiL-d. Wi»]tei, 2Q2 Sumner PLB.ce, Eul- 

ffcUi, N. Y. 

HITLER Wai not- n owporuS in German 
Brenj'. Prmjt train a furcucr Giit man auL» 
dL'. L r who had kjiOWn HLlLCF iti p«f I'-S-Oi i LQ 
c\s. Labels, view cands. large fruELn-L-iis 
assortment 30 ctt, BuUa 25 lls. D. Halle* , 

iaa N. Y. A V e., B J-iXhkLv tl, N. Y. 

EXPERIMENTAL. Maehlbe Shop Will 
finance and dev el-op nnw ideas eiid pat- 
ented items or merit. F N IndiLsiraal 
Co. . 19l4_Bjfoadwu/, New York City. _ 
HOME 'Dry clEanlng business" Flans, 
lermulas DOc. Berne*, HJai Hcpler, Ear- 

rnpu rt, IgWfl, 

CD If rjELLSH A ma’gazLri-j — lo»- raLeo — 
Dig PTdrttS. S-nmple. detail*. lOp. Para- 
mou nt Prcan , ALlaiila. Mu. ____ 

iil'AtiT "Soap FacLu-fy" at hemic. Ho 

machinery. Amazing cipportunUy. 33c- 

talls free, KcjiLku^SM-l, Part Ridge, ILL. 

MAILORDER Dealers' watil'efl lor tLnae : 
Iy. nationwide feature- Write: Miuisracfo, 

llax £ll] r VI cksbu rp-, 

CAPITAL Beakers — interested In raisins 
*25.000 OT mgm for a legitimate jaiufoct 
flmuld write 1 o Am&ber Leonard, Pose 

Theatre Btdg- Detroit, Hi fob. 

BOUNTIFUL Opportunities! Dimka, 
rlaiLi, i! tL. Literature [reel Godebert, 915 

Kelly IStrret. Ne w York. N. V. 

OPS’ Info mail icEELlLg, Prepare lur fU- 
tnrt SLart Adeline business now. Splen- 
did opportunities.. Snt±rpf,Llr..ff, profitable 
prppa&tlLDnn mmnd Lately available. Frag- 
teufve M:islij:I£iu tells tlO^I Free details 
and pramlum o-ITer. Shebojgan Publksh-Lnir 

Cq,, Hhcboysma. WLacco i^iak. 

MAKE PlaqiLPfl. Htatues. bdcil:-nfts. pav- 
cfolE-j;. IiutructLona Iflc. Ojiiad, 5i2 

BraLdTi^ S L Paul, mml 

SELL Dy tnall In spare tLcVie. Sts:t II t- 
Ite builnrss of yvur own and. watch. It 
LTDW. t^riLeW. J. Ilatyiadfi. WJltOH. Conn. 



MDffEY ^-'n^ nnd nffor vfotwy Vfo niaLl, 
Ponn'E. JJullBla - n--. % V. V a, 

BtfSIMJISli f™- yoyriclJ, Mail* aiODO.UO 
month Ly. We stall, you. Seod GOt Hfcid 
iElI-Bddrtaaod enycSope for cn&usti clean- 
er ior 3 - 1 5C Ski 2 rqpn- Thh U a ri-aS yr wu- 
sLtfon and nLociey toaki-r. MOJUy haqV 
fuannlee. Akron Rug Ca.. & N, Adnm 
fit.. Akron, Qhfo, 

AMAZINGLY Eucceiimi JnallflTrSPr plan, 
Wort -at home. Pays well. LlCeraiure 
free. Leonard Pu'OtlitlflTB. J5&- A We^t 
S i 3Tdi_ at roel. Nt-w York V Y 

START LoeaL or maL] ordor hdiLnc^. 
DetBLLs Eroe. Prlckson. SO SE-iurIm, Wur- 

euLc-r, Matki. 



DR^kpnnebs Is a dtHMM whLcik re- 

Hpoods to treatment. MediciaL bk 111 pllIB 

Elusci n l'l iyEtpathy pro?e Bucccssful -wjt^ 

liquor snd drug CJ^es. flu years experi- 
ence. WrUe tor irue bwltitt. p. m. Nel- 
son. Tike Kocfoy inEtitnfo. pwLght, 111. 

A tscNTS — To iqeJl obi literature. Good 
pro Ilia. Home business. Maywood, 1113 
Br ondway, Nr-rf York. 

5 MOST Read mall order mas^l nca Stic. 
Armand £-’nr r .l HI, liy&A NlnrEh. PLtLadeld, 
MaNE. 



WEBER Typewriter Mucbaniti School. 
Slmplsfied LufcnM-t ady- repairing IncTcaB- 
lDg. Cap.ron . Ohio, 

pf.AKTEX IndtiiLrLea ofltra IndiaatriodB 
men an CDDortunltr to start a bunlnm nf 
riirlr own, manufacturkna art Roods. nuK- 
frlLiea. tou ventre. Etc.. In PlaRef’s- and mar- 
ble imlutfofi. 5c material ruekuB *1 ajtL- 
elnia. Rubber mould* iuiolEbed for BiKcd 
cnodnotlmk- Small m-vr-stmi-Tit brings Rnnd 
reEAirna. We arc now piaelht bit chain 
ftore orders w\tfr m an ufaoturers. Write 
for LtitereeLIni LaolcJct mailed free. J-' I=im ■> 
Ujc IkiduatrlBB. De^L a , 3 0B 5 WBBblnfton 
Ave.. Me* YWk. 

HOW And where to obtain capital. Full? 
explained, particulars lice-. Scar Bemce. 
Wapagfin^tR. Otilp, 



127 WAYS TP knake JoBney, in liumc -of- 
office, birstness. -e[ yqur nwn. Pql| partLc- 
ubirg tree. Elite Qa,, 214 Grand St. r Hew 
York. 






LlQUfO Marble-Colorful, ala^cdi Mdld. 
bruLib. bti-m/l Coi-nuutiiLkan rluura. rubber- 
L-uitl-C molds. Particular^ Mflrhlelr:- 

Ino SfirMce. EdwBTdmlh-. IlllhoiR. 

□ UARAHTEED IllCOmeL GrlLidLni; IjwIi 
mowtTi ia,Ki capital! Mowers Janes- 

ville, Vi'Ij. 

SELL Books by mail. La Lest and ncwM b 
bouk.lt i sbowlnr you now ! to gel Into buil- 
lies* with, just ;l fow dollum. Price S^c. 
S. Owr-ffc, ici 5>tcnto:n Avc r . FhLlucfoL- 

pjJifo, PenUa. 

5TART Your own ■Kerner shop. Hmall 
capital oiiL-qi'd. Illustrated hixtn- courae 
fihows ho*. Fret bwtlct. Refrigera'doQ 
Bob oo t. Wext Pfod, I^ a An nc-fo-5. 

MAfCE P^autlEdE nilT^ on n^wLnsr nLiL- 

ohinr, InsiraLtiodB, sample work 25b, 

DiLLina Ruga, Lookout, Calll^ 

"HOW T-o Bell by Majr— AmaKing Ide* 
tuoklct, J J5c- -ppstpaid, OcnnraL Pubhen* 

U-nm. OBu n Lnl nF, H Y. _ 

HKE.E. Hy maiLI Makfi 4IM1 1 profit dis- 
tributing new books not sold In stores, 
Illustrated Imprint* (qrnlnn«3 r tamplos 
tree-.. Elmer S-wansoo, HlaRara. NO. Ehik^ 
BRUSH PloLioiE do [fits cocuieLl Lu a bBt--- 

wry. Ho tankB nece^tary. Oood paying 

buntpc^S a L hujui! plallnR ontui-arLs, batli- 
L'uLin fixture^ bki Ch«, refteCtata, fllVdr- 
ItLg mirrors. Ho ehoji or re- 

quired Outfits lurniLhed Put booklet. 

QiiiLruLtal Co.. A vc. H. Deoatuj^IIJj 

PREPARE Fur after the war— Hem-: 
Sf.f-arn how i □ oiake a steady Jn-iomu jq 
LL u tiiasl hufllness fit home In bpa re 
lime. Oncll HbpEcs, Uast Woncesfot. New 

Yqrk, 

LIQUID Marble 1 ; hilOW -W hite. ]eili]TL- 

colo^ed. Olared. Unglejcd. QomrosLilmi 
floorpng. LJfctlmr wea^. Any color. ETo 
prlorLtfau. Fl^xLble molds. Fltts-ter cast- 
■ Lig. Gi'L Ente the tug money now. Pull 
Information g\vr-n frre Wrilc Compe-TCX 
Jfok T-ti ft, St. L oula, Mo. 

ijKLL LaLe ciec'usL'/e booicB of" loatrj.c- 
tieiL by malt. PubLUhETB supply snappy 
UilCUlBTa. Pig proAu. No bontstote cum- 
neUtlon. RusEl name. Fltmtiaal Educa- 

Llow r 425 C o mmo nwealth Bldg.. Penrcr. 

QUICKEST. dTeapest' Shertoat way io 
L rt *ru the mailorder hii*loe*s 5in. Otto 
Raff mail, 2140 Cd^. CfiidonaLL. Oli:0., 
SUCCEED f’ Ope rale owri' litialMSBi 
Li r-n i:. oblce. 1ST hisl-rd plom. Farticolora; 

freo. Ootiorel Rales, H? Ea^t iflih, Now 
York. - 

SELL linnks hy mail- Easy pto!1'_s. 
Dapt. PM-il. Lytle Supply Ce., PiodorlckB- 

burg, D, 

J 'HOW To Unit Ii.iLii.uk- BfaJdj and I'Jaa-- 
trr PEaquea." profit in pOpUlRT novel ties I 
booklet, 25c, Plastcrer-att. 1 d ii|j K -turj 

SL. cfos-iiJand, QbiOL __ _ 

r thTe-SHByi']' L£ lj In SfPBt DlBStUS? S-kld 
siumped eiivetojM, Bos QiS. aaUi»viLfo. 
Texas. 



AiONfi VM aK INC OPFOitTUSITlIS 



PUBLISH Youj ow^n magazine. Hand- 
some &2 psge forma l. w-cjj edited, aJlai- 
troLnE, L low as SL.30 ULoUtlk. Brifiga 
you ni-aatsge. ornfitn, "bFing* jjamnfo. 

dot n lt9. N a l ion a Q t ij_ Nrbr . 

Ft AISP Llluln£* at hfitt'ie. MILLIeilR 

utKd, marten e\ _ ury where. Ely lirobotl- 
llori. iwokJct Taylors Oiilnca- Pig 

i-'jirm., Ub|wv 3]]* . Oc-orgLa. 

HOT Ralt Hamburgers - Z«r a Hum- 
burgeT Spread. Tiemeodous demand. 
Jamming eating plwcw ev?rpfhcrs, Nr», 
ITc-IIcldiis DLiTnrco.t. HoLii [annidas, 

|L^.{n? F. J. LaPlant. .Menominee, Mich. 

DO You"wane to atierate an esaenllnE 
tlLSlncss irom homi:. VVrlLf; Na-vet 

L^burat-urJea. 34)29 No. AiUtlb. Avl 1 ., Clil- 

cago, 111. 

' HOMEWO BTtPRB and slant 

i:iull. dime. AiL'it rrii^'r , Mini cil din View'. 

MlBBQUFJ- ,, 

MAKE Money nt homo by inaLE. Hut;e 
capital or eKnenener- unnr-n™jiry, Jame^k, 

Bqj; 1125. Lo hy BMHbh, CiiLlt::rnja, 

MOLUMaRTING — P laiteT Canting, Com- 
plete formula* — fully lllitstraccd. 25c. 

Idroi B rTVIer. KM -T, P art HIlIr^ . 111. 

QILVERFOX Rahbltn FoluHpilfTB, 
Aicij.mci^ -profit*! PrUpasLlLuns IDc, Rick-. 
oiyJell. -Qtanboutah, Wltcona ln. 

MAIL Order Information Big 104111 fret. 
Mow EiLU'jfprl4.ea. NtirLli Cldeago. 111. 

COPUBLlSHIHa Pil'a. MUjIadtu-H, rh:^ 
lalb fur itemp. LrLiilOU, 195 Wwdlaw-a, 
Buffalo. N. y. 

THOUBAtt™ ot Articles wholesale. 

’'Sujnpty SUurtM. L DlrL'etury' 1 tflq. Ideal 

Bcrvlco, P-T. Park Ridge, ILL 



LIGHT Your way fo Kucteaa, mfl.ke iu- 
j 1 1 1 riQ-j.> tkuuu? P umbel' Ici-fi rkjjjgn illli: air 
ru,ld Khrltcr marking" Hnmplr- apd Ubrr^l 
aifur. 25C dcleme ft^amii. NLUglp-. Lux. 

1572, Oakland, Calil. 

MOHEY -MAKING OjipoiULlUtltS. Ldeaa r 
miiLt-urd.er maRaziru 1 . BLjt mall 10c, 
Charlnx F. McGuire, F r Q- Do* G25-C. 
Seat tie, WasLiuglocL 
BUILD Bank ucceuiLt, new coutayc. 
prof-perlty, future kuocc^i, FogIrI bnngS 
marralaua Lcfoas, GcnriU PllbUtgUons. 

a- r.i ru Liu , H. Y. 

START YOUr Own BerVltf- Jthpp, RnuLlI 
capital needed. lLtustiated. Lome course 
^h<™-3 how Piet bwfclrL ReFrLgppatliHi 

flch-qtf l. 4751 Wt^t P irn, la An gf-fri;. 

HF.LP Wip the Wur tl rj.t I Then mnp, 
you'll Uke ailverEng mirrors, rafieetors! 
Making Ji|iarb] 2 »g etuyiped glass DKm«- 
pla-Uis. O^Ltflt prices, Rprjnkfo. Plator. 

Vte, Marion. Indiana. 

MONEY Maki bg LnE^rmallun , bupgrtu - 
nltied. 135 iMiFcs. LOc. Thomason, S5I East 

J-- 1 - ;i|-ill:ll i - J'or III Wurth, Teiuifl : 

OYER Ji.'-J Ma[krymBLktr,g □pipurtasLltic-'ij 
25c. Arnold, Box 54. Fojl^d Rhtr, N. J. 

IPfVENTQEili — Fatent your lnvenUon. 
Secure bnuk. ^PrutpiL. FlFLancr V.p4 ScU 
Yudt Im'tHtlOO." N-u uhlLgalLULL. MrMnr- 

nciw A;. Herman. Hegistered Pfltent Attor- 
neys, :3L-Y Albue Luildmjr, Wiuhifiglqu, 

P, 0,_ 

BT ART M"IL nrdur boot Pusinesi new 
W ay. Meltiud tharuugblr pruviui. Sizb ■ 
fitontlul supply acuree, Hflp lu e«ULu« 
stprLed. CLrcatar Iree. PiddLy Mercan- 
tile^ Iue. : _Ra4nake,_Vir|ficd^ 

YOU CAM will Itl'jueaudu aJ dollars In 
euntersts, Proof, Iflo brings esclitilvo par- 
tjenlaja. Lawience, FernhlLl Road, 

Phi Lwdel phia. Fennsylvant aL 
HOMADE Greetlrus Sliidl"o r 4 Eerticu, 
Nashville, nflnrs InteresUnff work, eg"? 
money. FuE| lnstritcticuu, Jjbi-rjl jtgin- 

j5lea 3De. . 

BUlLD BfiiiK aceiniEit, new wurars ami 
backbone, fuLar-c succans-, Panted brings 
BiaifVfeUmK Ldeajb. Ebate- Balm, 115 AL- 

lantlc, M a t r w a n r H. J. _ 

lOTO'.r fhqfst Flan, PArtteuiars- St*mp. 
Farci[u»iL Furimi Lilu, 513 East 11, Nc-nr 

YoTk. t5cpt._i6L 

T3RKU Of marking fpr othcT^? Be your 
own bo&sr D1mcs r quarteia. dollars- hy 
mail! Free i^arlLCutan * Novel Enter- 
ptLiea, Dent. IF. F O. Box t57. Reuo. Nev. 
"" PROFITABLE nmnswort. rarUeulata 
free. Waoiforafl Pralcct-i. 1330 Llndasy, 
Q&LneAVilk-. T'jWiw 

I GIANT Malta 501 MaLL Sal-J MaeanLL m 3c. 

5 djroartuany mail fiee, Harxny Tcepfo, 

i PM l Deca tu r, In diana, 

YOUEt Name printed In 1B.QA4 ‘“RIlT 
Mall" dJreetbilcE. 25e. CTieetlnff copies 
sent, MJcssc'a, IS9ki Log Cabin, Uttrqlt, 
Michigan 

DOLLARS. Ouarters, dimes- by ma,U1 
SEauL|j brltife; qetaLLs, OclecnuiU. SmlLh- 

I bom N . T. _ _ _ 

EARN Munuy al hu:ui' ! Tlieui-iiiicL'i da! 
“Home Worker MugasJne" tells how. 
Fla-miil r. ^lin. flinrmorc t Bui 7, 45-1 T North 
Ku^tber, Cblcag a, 

LEARN Mciii^Cfcacc. Remgrkahfo drug- 
]cm heuhiag. No ItiauJpuJaLICh. No Aptia- 
m(ue, Utlbclfoiasn^ Glmpllqlty flnrf r^U-LtA, 
Ijicxprmiive eurre-^pandr-ncc rourvE. Write 
MuluscLence, De Land. Florida. 

FORMULAE, FLAG'S, ETC. 



MAKE Fast aclllng praducta. No ma- 
diinLTi' "CbemSKt Am^rurud; Fhnnulg*," 
Lih-ifitiaj-y free, Kt-niLeb. 15, Park Ridge, 

IIIJ-UULS. 



NEW Gland Stimulating UesulLlL Dt- 
tahls accompany "■Cc-ldUcln^ p nflcr. See 
^ 'Ch-tim i it f y l>lh 

ICELEB5 Jce! Colder I Cleaner l Cheap - 
erE inutnictloiu 2&c. Dul^y, G33 H Cffvjng- 
Inn, E. y. ^ 

“LUMmoug p*im" thln« in dnrk. 
EasLLy .made. 105 alhcr [arm alas plans — 
all 25c. Ideal Eern Lce, 307, F*rk_mdge,_EL 

PLASTICS M.-idr at home witheut cq,ulp- 
Jiinit. 10c pound. Peylect oasUngi au4 
moulds, forming and JnaimicticikEi 50c. 
Pr^ Baker. Nuz-thmaunt P,0,. Omtarto, 
Canada. 

MILLER'S CTiemiiraL special tlc.s pc- 
^rureli insures- mndurn rorpiuleui Ipr per- 
1-crt pradiicti. fitate rcqulrcuiEJits. details 
I pee !___MI tlei3.^_Cli v ;n 1^ b . Tamua. Florida. 

REAL MuiiulBcLii-riup? tarmulas. Lists 
j?en Cuir minus, Cheirdst, Oard-caf Aw« ih 
Syracuse, K. Y. 
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POPULAR MECHANICS 





AUTHENTIC Formulary DEI pagea (il- 
lustrated). 10,flW numc? nnuk>nk r (onu-u- 

lit:;, recipe, InxLrucLiaiui. ciiabs Liluln. 
$1.75 quatpmd Or C.D.D. fEaieEgD S2. LQ|. 
Catalog. Adama Brown Company, Chcat- 

mit Bill. Mussnchusel Is. 

THE T,*tc&l formulas for factory, buEl- 
n™. farm, hnxmfl and ‘wnitshnn. Fnfi imr- 
LkLilara, Irer. Write. Wilireil White. 13flQ 

Commerce , Pall**, T exas. 

ra/LMULAS — Mtat. iHJbi. AualmLj. 
Literature Ifh. Beltcrt. tlnHLr.rcnr.il 
Build JtfE, Chicago. 



CUE MIRTH Y 



LABORATORY Supplies iuid chumicaU, 
H'-'V-ti £ie for r^lflJog Haling Ei'JGO Ltemfl Ht 
tiuIaiiLtlE price*. fitaiirJaid. ferae n^: nun- 
ply CO.. 1236 N-Ol Paulina S L, Cbiflagn. 



ply CO.. 
Illinois. 



WINN'B New Idea Homo Laboratory 
dhtmLcul Kits and apparatus nuthlS for 
liOblii eiperiJneniLhlf. Send 5 l ( jr Ulen- 
turo and ref -rill supply catalo^ut. J. H. 
Winn Co.. l*pt. fifuT, l£4 W. 3i3rd at., 

Hua 1 Turk. 

COLCHICINE — EvL.lulLnn ch-rvnlunE Art- 
*tes new mutant plants. Illustrated bonk- 
Sr u- • pin? Experiments Mas&ilne 25c. 

Qu^fetek, WrLtiaOcr, Mmj, 

FREE Chemical catulac'ic. KntlOGC 3fl 
teg*. Greenwood, IBS ErotidTiuy. N*;W 
ork. 






LAfiGRA7'OKY Supplies at wholesale 
nrlL'Ub. ClmmLsLry, biolng?, phj^lfls, CftE-n- 
loguc. I Do. National BcUmtLflc On., 22 l 4 
V- ^nr'h Avr-.. Chica go. Establishe d ISM. 

Kitir-fe Catalog; Chemistry, mlnerol<j*y, 
biology, Op-UCi. TrHLcy LubaratucifUI. 

Kvap p ton., IlJInokfl . 

_ CHEMICALS And Laboratory apcmratuB. 
ILlct free. Pecrlm Sdrat|flc Cb.. Iftl W. 

III. 

CHEMISTRY LabOr*lur> ttpimrariiij u::U 
cljp-m jnujs for Industrial. analytLoal, ana 
private experimental labaraLprl as. Com- 
plete ClletiLLCaL LabOra LO: V supply Service 
r*r correspondence whom student*. Bend 
3c far Eree 4fl-(kagE catalog □( Ah^mfllftls 
and apperatuM. Dept. M-43, Dialogical 
Supply Ga. 117ft Mt. Hope Ave.. Rachti- 

tcr, New IdW, 

fcFEGTROEC'QFE Far aoJck. chemical 
arm.Lis.lx £j 5u. Kuttlnr 6 om. Campbell. 
California. 



llif.F WANTED 



WANTED — 7J.cn In, rnetaj working ln- 
flwmn lo Bell at (SOOd profit SinpurLant 
IrtiCMtie nllCp manual, to TO-wnrfctrE Write 
for details to Didtcouu. 330 W, 4 and fit.. 
Jfrw Ycrx city. 



AGENTS WANTED 



AT LiAt-J EOPjethJnff new and *onsa- 
tlfraa] J-n Chriatmas «irdii. Ama^mir "Oi:|- 
ette-'' Carrix. dw Ely Oil patntLUja. 

Never Utfcre ftHete^E. Gets omrni. Cast, 
Kop-utKul DO tor tl card*. mm.u imprinted. 
IQ □ tiler assnrtnients. Hip pTOfltS BonU3. 
fiample* on approval Pu™ Cd.. 3p 43 
LocqaL, DcT>t. B31 . Bt. L ouis. M P. 

FHRI^TMAB Card*. Earn tl an liaur. 
Tike ordem Httlnxc frnrn Erlrndf. &D (*- 
<LulBlte folders tvJtJs tLatne tl. Free- sam- 

S in an dc¥Jfn«. Amfrica's laaLest eeLLLnir 
] Chrtslmo.1 folder bnx. H)C. Bell* 

IL. Request saihpEe* today. Su^ hi no Art. 
iJrpt . F. lift mttoii St.. New York CLLy. 

— Coin money— I fa new — If a 
hot* Eferynne want* radl*Tll pJMttC 
pEaques & 1 loved onus. CPmfriba-lorm ad-> 
vanfl«i. We defiyer. cotlecL Goiidoo, Eok 

Ul Up per D-arhy . Fet ip^ 

NECKTJ EB— Men arid wosaen tnakJnr 
hi If money aatti tliis hnri ArJstb. FEain- 

Mi N. J. „ 

START Your - own bouhrieea nn Pur c«pL- 
■Nl, Alwpy* your o^n boss. Hundred* &t- 
eraae ta.DQQ Id tS.OflQ annual B»U?S yoar 
after year, we HauPly nloci^, cquJprr.ent 
tin nrrdit. £n home nrccsBtUe*. Selling 
expetacn.ee unnece«Ary Wbndr^r- 

fuL oppoiTUULl? to ti-ivn pleasant, praflt- 
ahk Piinanes* bacfrnd br world Tide tndu*- 
tyy. Write RiWSeJffh Cfl-. Drpt. G-U-PPM, 

Freeport. Til. 

SELL Fool comfort rah|rt.^. Rlj de- 
mand nig repeater. Achub. Ca?. , 5JU-P Sp, 
rtaitlelln. AllH:nt<ywn, 

FLATINO Outfits lor fl.qkipq.rt 5 . rffl-re- 
tnrs. Cnnnrct lb a tJAtter/. No tankx 
neccsa&ry. Free xbhLplp and bppbtct. Oun- 
rntital Co.. Ave. N. met biir, III. 

LUMHTOU3 PaLtif PraflEable iPc sell- 
er. DcWb. Ward, 37C, Saybcoot, Coct- 
hCClLCUL 



CHAMPION &rlt sample 35c. dnlorma- 
tJcm ic. LuDUiErcrafl, ft** W. Baltimore, 

Byidmorfl, Md. 

AUTO Cieanflr. Cnstf; IDp, ncl]*. 4L.1II), 
Make It youifielf. Free aUhiple, WtjLe 
V ormlc o. 3 H Kiefq her-B. Dayton. Ohio, 
MAKE |5. DQ WIUl mry 1 (Tlwraia ol 
everyday or patriotic -cards you hc-LI. It n- 
tisuHl dnbiaud, Quick. sfl]llng n Write for 
£aEU|ile_M LudLiy. Rtrtflrd P. Ellb, Ucpt. 

P.M.. Fftmen. N . J. _ , 

BIO Money taking orders; AlLltls, tied, 
liotlcry. undcrTMf^ i>anta, Jacket*, sweaU 

el*, ui jlf dl'i JL!.. Etc. Sul^ Eqqapmnnl frre, 

Eypcnenw unncc-eBBaiy. Rimrud, 49Z3-AN 

Unroln. Ohlr-ago. 

YOUR KIL707— tValLtrllke' Luuck! At- 
tachranpt fiti J-rdgn safetya. Closer 

bliLlve*. Flii leu* JrrLlttllocL. Agnntx pL-m-. 

on-strator* 25c. Ad.Ju*LrLtu, 35P Nanii t tlh m 
Cohimbus. Otii-w 

PitcitiiON AUZKn Patriotic "tlPTn*! To- 
dny'b gieat SellCriE SujeipIe Iice* Hurry 
I. Lai* Bcrvlce, Inc., 242 Weil 5Sth 

Htrrrt, Wfy York City. 

READY -TIED Necfctlea. Big profit^ 
MakJbff niDney fqr pur faJfl^nien SLPM 
193*. SUbjiLe Stic, write Zlp^Qtl NnckWcax. 
*25 Murkfl l, FTill-adelntiLft. F^nnu. 

HOTO-PURB — New tclentiflc millet! 
Grratly lurn'iirs giLsatlnr tnlkugel At- 
lijl'L'i c counuy dbplmy card s^lLi in deal- 
ers. Your profit o™ IDO-'t. Det*Lb lite. 
Motor -Aids Company, MUtldereon H 

Omaha, Nehraaka. 

AUENTB. Big lLbe inClIIdJPjr load ^rod- 
ufl---. Fast selling premium Hind bargain 
dexla. Llw price*, tirnd card for bLg nqt- 
Tlt oner with gtfL Ho-Rc-Ca. 2737 Dodler, 
fit. Lflnb. Mo. 



FLAYING Card game. 250^ praflt. 
Sam pl e gam e She. Lax H^. Jle- nvcr . jColo. 

GOLD Lacquered window rign LeUmhi, 
New styles. Absolutely btnutlful. Frco 
BDnLples- — calaluEuu. AtLax, 7ft4t UaUtrd, 
Ctil cagq. 

AaBNTfi— wHW^- Profit Dtlllnjr gold lea/ 
-wlad'UW IeEIecx; nlar^ u n-2 efilcex, Pri'f 
ft-ubiple*. Meiallla Letter CO.. 433-n Earth 

Clar k, flhj aga _ 

FREE" W-atflr nnd nqr rniirr-nlrjilc-'i. 
mukL-i tl il%' 0L ft, lOtlOftx, IhaiflpDU, 12 pyod- 

uizt*. Label*, hotUe* lurr-Lsticd. Qualco, 

E-gWU O R U.-JI7U. pn-trolt 

MAKE MObey applying JjfilEal* (Hi iiiLO- 
mohlli-B. Also, Btdeunc salesmen tor short 
run drpjil nimp pIuLc^, ‘"RiLLcn," - 14fl3 
WajlLLngt-u b, DLaton. Lla^s. 

WHOLESALE Sources Mifi.flort article*. 
Ffm: rllrEcLury. Muj > uixJl-, 1133 BxOad-- 

way, New _Y o rlc . 

Fl.El’t CaElcctLDn cantiLLiix 127 planx far 
Parting own liasLtLCftaL home. otEioB. De- 
scriptive booklet (rve, Flltc Co.. 214 
Qrand fit., New Yarfc - t 

SEXL By mall! Booka. novelEie*, bar- 
gains I Biff profllsl Parti culftxx frEct 

Klfku, *36 Norri i Well*. ClnceffO. 

AOENTfi; StArr-pIng pxmrs on pDcket- 
tcy rrrtf-rlars. SamplE CliECll WlLll ycur 
name, addro^n. 25c. atainplnff outfits. 

EmbSm ChretB. chrck-Ecb*, mimE QlaLe*. 

Hart &Ne. Co.. 3 <23 Dfgtaw St., Brooklyn. 
N. Y. 



DO You F&nt agents for roiir nrflcwl* 
tEOft? Ygur dd :n thLfl ahace Will Dlaeu VOU.T 
menage hcforc hsindreriK d( men snEtLng 
ra.it-sctl!nH pr^peti. My (alder "How to 
Secure Aienta.” Ib nil-ed with oroot. I'Ll 
cladly nend you * copy fin:. F W, JdLiem 
E on, Ma natter ClHABhUed Advertising. Tor - 
?ilar Mrchanlfla 305 E. Oblluriqi 

Bt.. ChlCAHO. 



men -GRAD FI KALFJ3MEJJ 



IM4 CALtlNRAKB^Blg Bclcctlwi ple- 

tdt*d, patrluEic. tumguja, 12-pafre rril- 

gioua, lenlherotto desk. tnormbPiPlcia, 
L'SiinnrrcLq], dally dale*. lJ-i>:ilc DhulrhEH — 
Ijatilocic. perflonal. bfilJtary, £be. pr 
ituorr* TAJIWd. full or pFiit umc, filif 
ITU mm. Nallanxl Calcndai Publiahcr*. 165 
N. Clark., Chicago. 

To Sell J, Flr* Killer" fl-ro exUnsnilshrr, 
No prlcn-lEJc*. MLIIIdel* Lel Uae. 3 tlie*. 
Sell* from £1 M up. Everybody Iuit». Fi- 
tiemebr liberal rammiislcn. Hft.OQ dalljr 
rii*¥, Fairfax. ChthilLft] Cu,, 39D6 DllVU 
fit-, St-. LcUlfl. MO. 

ADVERTISIKO Boat matches. Amci- 
larpr.il niiimifBctmcr of ui-tnn lab^f 
facirilE mo L<:li"S. Faflt jeLLLng Ube. Large 
pale* nrodoclnn kit, SamnEo matche*. 
Completb cut eataloc, II color corablna^ 
I Ian* snakes letKLna casv. comuilsslon in 
ndvuncr. Rtmrrliyr Match Gampanr. 7530 
□ reonwM>d h Dept M-7, ChEougo. 



SALESMEN; Have real mobEy nqiklng 
opening. Fit* Into war b/ugrata. Old 
prOurKwIirfl firm. Dept, l, F r ,r Bax 393, 

OPPlCB Ncce*sltLc*. Big- damanR 
SplEndLd profits. WrlLc LctL^ Oo,, 115 W. 
Stdte St,. MJLv.LiUk-tir. WLiran-iLn. 

SALESMEN — Bipr cDmmiMiciM, J-jCACIs 
furoiBhed. Every buHines* propped. Wun^ 
dertul BidEltne. S^EI pn-ncsls. Crcstent, 
11 DnLnn gquarq, New York . 

A-bUERTlfiJNO Hnok mu tChUi— World’* 
luiKCAt '■direct xrLLLnp' 1 book iriAtch fac- 
tory offer* advance uu-th c^rELiEica. c_lI I i n ^ 
on every tyjw oE IntBLneM. 7Jcu or wooieju 
E xiMriesicE unnecessary^ Full, part lime. 
LOW pf-tCL. TEifh quality. Quick dflhv- 
erics. Fowerful palrsoiLc display. Spedal 
dii-iLRETt^ fnr ariqy C*mjM and ClAVai *t*- 

ILOLl: . Repej-Li, Free ]cJt. Instructinns, 
Match Corp. of America. 3413 WmL IDi/l 
PI.. Dept. E-T, Chicago, 



EDUCATIONAL AND INSTKCCTIOS 



'WRITE F ur mdJb L Nearly a thousapd 
radio StatJOfiE — BeVCt-aE thousand ndvrrlJH- 
inpr Rgerid-ca employ copy writer aod buy 
frnip launp material! Many TrLters do work 
at home Kss Spar? time. Fpr ten ywir 1 
hiiT-p hem CDntintUty tditor fur ojie uf Use 
xutmn's lurgr^t station*. I fcnov radio, 
and tny r*u v HI Hbw t q Write For Radio"— 
the only one of ki* kind ever publlshEd — - 
□my suri you on the road to oucces* be- 
yond your mLEdest dreams. Radio nerds, 
wrlwra now. ' How ta Write Far Radiu" 
mailed! post paid tor only II DC. Earl 
Withrow, Rotim. 130, 230 N. Mlflhlgan Ave. . 

Chicago, I1L_ 

AUTHORS— Improve your manuscripts 
by individual review. For informal-ion 
writs Mi KLbg, 139 Grnnd AVedIL*. Ma- 
rion, OhlCL 

‘ MECHANICS, Gft out ef the rut. Bend 
Exiday for Tho fihflpnmn'5 Trlff-OPOrnetry. 
GOflng ffl±t for Obe dulfcar. Nu BUHS print- 
kngs far duratian. Hurry. C. J. TuptaLto. 

Wue Hafitlngs. Flint . Mich. 

WATCHMAKING— Learn. Material in- 

Xf.E'ucLIens I Dr s!ar' and » hnlrsilfl- p rerJ- 
slan taal xupply oulalug, all £1.30. TpfE-aEid 
not 3*tJ*Iaetory. Stews rfa r 721 Olive* 

■fit. l>bU1F. Mo. 

JiHAFTINO. Trigonamdry, slide rule 
CDUiK Ji. Uud^inlandahU:. tii .t.^ mxbl r. 

JPuilJif GJJ-i'H. BOX l-SQB-2. Ba^lnillk, Calif. 

LEARN Mare — Iniuro your "rulure. Free 
ll5(, f asr.l natjpg, pitriluUfl. homo study 
buukj;. MEtrO, 711 -F. Sa. Dearborn, Chi- 

HivffO. ^ 

RADIO Enslneeilnff, hroadti^ilng, sery- 

Lrlng rlr-ntrciEun: aitalLDn, m.nrLni L and 

ptikeq radiu caught U^orongtiLy. All ex- 

K n5^5 loa - . CMduwEJc™]. catalog fr^. 
rige Initlt n lE, I>rpt- R, Y nlp amixo, Ind. 
EXCEPT IGNAL OppcttC unity'. Operate 
a rollecUaa agency-ercdlL bureau. Quick- 
ly learned. Mapy make ift-tipn yearly, up. 

WrlC -c Ciile Aa*£H-iat4fH, SyraumM. N. Y. 

WELDING — Electric aro. Learti VirollL- 
able trodc quickly through ncluat prae- 
Llcr-, Individual WfLdEt Irixtructlon at 

bare cost of material*. Full parti mlars 
frc^. VahiRblfl wnldina lnssan.1 buet (ion. 
n^ibarL Welding S^tlOnl, BOX M-72 2, 
Troy, Ohio. n _ _ _ 

□GOD "Used"' educational books 1 mi all 
Jiuhl^ct* bmLght, Ksfid, rnntcd. ^xchBngf'd. 
fiarbfncClPn KUaranCdvd. Camplrle de- 
tails and a^-pa^e llluftxatcd bargain cal- 

alug trot, WrlUj NEliDn Company, 331 
Bmrlh Wabhxb., D cpC. 208. CtLiracu. 

INQUIBlTlVENEfifi I* tJic B^ark that 
IjbrruC-r 1 * ymtr power Of ajCliirvemenb. 
FsychodomJoJBm, the science ol applied 
meLaptiFxl-c*. Ceacbei you ln*w Id uau your 
mind. CnitLLnc free. C. F. Eauer r Fn.D., 

1B1-K pauEh fit,, gufi FrtlhclHDQ, Mjj, 

YEAR'S MemberxtiLp- Jn A**odaaan oE 
American Writer* cost* *3.dD. IncludcB 
y-CEr’x HubscrlplLun ta Bi Arrival , M wrLtem, 
swappers. hooybiiiE*, apifartuEtKy soekere 
jnafffl^Lne. f25c copy? aa* 3c word). Beau- 
tiful ccitEfifliiCfi for framing, automOhLli; 

press ftUckEf, ufUctal p card, coaatruc- 
ilvo critldim. Cash In on your writing 
■Willi pew mrthods fntervlrw prummtnl 
people. Get D*3ud tu ah*wa, fs. Lrs. otc. 
Join now. Meleln C. Churchill. Dlroc-tgr. 

Sift fio, Mamtffg, PswadgnA. CaHL 

DETEt7m r E Traleilng. FhlllLpS Secret 
SDivJce. I9I7-B North Kenneth, Chicago. 

Illinois. 

LE A RN Dlact-imJlh IcmpErlnR-- C^P7“ 
right booklet 5Dc. Lcancls sue *hch. 
Bm.Uh‘ l a, F.Q, B g< SMft, HuUywhod, Calif. 

MATHEMATICS, Arithmetic, fljgehra. 
tN-dmulry. LrlguOflinetry, Mandell IhStl- 
tuta, 23D West 41ut. New York. 
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BIJS1N££S H Eft VICE 



BECOME A Doctor of Psychology 

fTS. D.) TCfiOll EKICt OE GflJiiCnlfTlirnL.. 
ll*pplaac*s. Solve m-PTrUl worries. Rreo 
boo* C. : ■: 111 If’ kr I ! nf UniVErsal TruLli. 565-1 -£3 
MifrUa Ashland , Chicago. 

UQME Study coursu, drugLcss therapy.; 
Free literature. Irut, of Ther- 
apy, ’Tncpa, Ijua. 

BE! A doctor, Learn cblropracLlr. Past 
growing pt&IeiALoti. 'Write Cot eataJo*. 
Testis Chiropractic College.. liari Pedro 

Fait, Aplgrvlo. Thm, 

HTW WrLEarn wanted ta re-write Id urn 
in papilla, magazine*. lJOOfca. Shl'-ildSd 

eppartunity to "break UUo" profitable 

wnlLr.g iic-ld. Rash postcard lOi free de- 
taLk. Cumtart- Writer's Servlet. DrpL 
F-142, St. Lou Lb. Mo. 

HECRET luTMtlaftlLocL Experience un- 
necessary. l>rt«ilTC- particulars fret. 
Grorge Warner, M- 125 Wnt 06th, NCW 

York, 

DRUNKENNESS Is a d!*ra.ie whmh re- 
sponds to ErnaLinenl, Medical sjcJII jiliLai 

human symEKUhy rrore sucecsBfuJ with 
Mnunr and druR naiir-s. fifk jr-am rxpnrL 
cnee, Write lO* free booklet. F. M. Nel- 
&pp. The KeeJ ey InaUtutc-, Dwight, 111 

LOCKSMITH” Course. LorlG "p IctSng. 
key mitng. vie. tl.C-3 prepaid, lock- 
smith. Canadian. Ttrj-. 

CLINICAL Laboratory trehnle taught in 
your on - n home. FracILre out At Eu&nlled 
RilHrtin free. Ijnprrliil Technical iiulh 
tuit, Em 5T5-E. Austin. Texas. 



LIBRARY Of 17W lime and labor sav- 
ing idv&u for evuri'une w'hu uses Loob. 
Shop Notes to: 1B40. tl. '43. '13 il.M w?t 
£eL Popular McchAnl-os PrieiA, (C-O). ™ 
E. OtitrrLo, Chicago. 



CAHTDONING, fflMMFRaAt ART, 
SHOWCARD WUrilNG, SI UN FAINTING 



225 CARTOON Market,*, profltiibln i:ar- 
lOun bLiSi nt's-sua. traci 1 tarl-oars for runs. 
Hartma n Stud ios. W' iB W. Linc oln. Npfrr. 

(TlO CARTOON OI yuiL. Send photo 
and S-l.OD. JDiii. Loci Box 55. Downers 

Pi ov e. Illinois. _ 

CARTOONING— Dm wins: fl.DG each 

coiiFEe, DeUlto. w'urren, ArtJit, NTsns 

Smith., fipokanr, Wnjh. _ 

TRICK Chalk ntu nls CaLaloff il*c. 
Dulda The Cartoonist. QaiakoaTi . Wlfla msln. 

CARTOONING Cppni* ‘ - jfl murrain] 
Icasara. over 5 GO Bfc*tchoa. £1.00 postpaid. 
ManLrrs atcjrim, Hdk HO 2, Pasadena. CalLf. 



ADVERTIS-IXG AGENCIES, LETTtK 
WRITING. FDR ADVERTIHEHS 



ADYERTEDF Front*biy: *14 rcacliM 

r 4 .KH5.1imi Sunday newsjkaprr rradrr.': with 
Sl^word ad. Nowipa^r ruaeaaln-c. m-all- 
ine-Llst lalclKwk. fret, Chitstfo Advert U- 
I hit Agency , UP-PA W-r.ai Jack s on, ■C biLca^q. 

INCH Display, H5 i:Lafta?.lnii. it. 58, 10 

words Sfl.ono clieulars 50c. Fn.rruvuHrat 

Pr ess. Alania. Mo. 

MAIL Order sal-es bdOdiine with our dl- 
oii La J ioi li coast La mast. Why nut liook 
up n:lh -aiar U It years uf dulcv^s Eli ad 
k-H U hk and nktrchandJ^lbs, Get ^ome of 
this quick mnnry Our li.'-t nf brat pulled; 

^elvcied Irniih lateit actual cash producers 
free. Van De Merk, tudcb 5Ur TowW, 
CjnclnTi*H. 



ADVERTISE: 71 Wards. ne^nna- 

ticrs. 16 ffD. Lists Tttm A^ViTLlilnJJ Eu- 

roau. 45I&-C OoitagE Qr ovc. CI^cjiito. 

MAIL AdVcrtiiitMr— CbSHcnw hmnpu^r 
— Let us handle » Udrefni i 1 1 < . mailing de- 
Lfllll. MultiaraptilnK. mimrncranhinff. 
Obtoh's Adv^rlLKiiid Servlet, D4D Hrchd- 
way. Qa ry, indiw-nk. 

MAIL Ofrtftr advt:tlaln«- counHel. Mar- 
lin Agency. 171 RF MtidUon Avenue, ftpw 
Ynrk. 

ADVERTISING FlPCCd nil jnagaiinrs, 
nGTVspaonrs USA.. Oati-ada Lowtat rates. 

Free scrVlC-G, 54-pase cataJCff JrtT H*krr 
AdvmtiitDe Agency . A-J&S W, MadLaud, 
ChJcRgg, 

FREE — Nevr Adv^rtL^rr* Rate Guide. 44 
naKi 1 - 1 . Include cverytliiof. Lcwtst rttc*. 
E. H. E:cwn Adv-fTtlsing Aaeflcy. Mct- 
Chnnfllsi* Mq-rt. Chlfnan. 



FftKft.-. l, Ama7tnR New — "Frclltfl 

Frc-itl OlaaslflEd AdicrDsLng. 11 Telln lirnr 
and what to adveTtlae. Be atire to read 

l|kb( l^Kik before J'm.| Invent Cin.n erul ilk 

adwrtf Alng. Rcmemter — Jfa frefi’ Writ* 
iprywir cony now. f. w iiohrw^n_ 
rien AdVi-rtlfiltLt ATanacer. -200 Eist Pu- 
tuilo Street, Chleiio, IU1 nals. 



CHICAOD MjlIL addrea-i. Your bunin«H F 
PCTSCnal mail Tereivrd, rrJurwa rat'd dinLy. 
3 mnnLfeui $3. Genoral. 3D We&L WLiJilti^- 
Luii, 1 Established 1318 1 



LOCAL And mall order distributing; 

eLrCdlarii, |ULmph]flU: prampt KcrvEce; 

write fpr rules Feiirlcju DLitrLbiLtlxlfi Co.. 
Ij-.x 5-3, tluuLcuuud. Indiana. _ 

REPRESENTATIOH In WBihLhSUin. 
D. G. Wiitc, ScrvLce- Eufcau, 1401 - 

at. a. b. 



II AYR A maLhng addTe.v; dawn In Dixie. 
ReTe tving dud fOTUardlnlc tl ULDIlt^lly. 
A sale s Mailing Byatem. Ifl Lc Muyn«. M n- 
bUc. Al^biuia, 

TYFEW*TTfKa H DUPLICATORS, 
OFFICE DEVICES 

TYPE WRIT irttB. Adder. inlJHVoaraah, 
liiullicrauti. & d dre Haag rap h., £cnd frr 1 Ti-r 

list* of machines that will lisle you at 
hair oriee. Frultt. 3D Fmiit DJcIk.. Chi- 
cago, 

JIUBRF.R ETAMPfj. OFF8CE BtPPlilEB 

gijPERJOR TTiree Lines 35 p, Inur 5de. 
iltfiAluren USD, Blocurn. DU Hrtdhy. 

FeorLa. UILuqSh. 

ONE Line 1 5c. 3 Hats '25*. 2 Unni 
ErcflLii J^aEcg. Depl. D. Bax 5110, ShreVc- 

pjj cl, LpuliJapj i. 

3 LINES 3hc~ Uu/h'l Dn- fc [S IfiUrc^nd. 
sifmatLLTBB 11.50. sta^nprtle. Wanwatrcn, 

KNOB Handle, CUihiOtiHL a Unci 3HC, 
3— 4tic. Stamp Works. Den.t*riwrL N. Y, 

PRINTING, MULTI r.hAl lllS'C, M1AIEO- 
GftAFHlNG. GUSHED LABELS 

DI3TINCTTVE FrJuthiK — Ptw-lnras 
fdjTipK. iDtmrhfJidS, l>e-r*pnal, KtallDnery, 
fclders, Circular.*, Q?l pur ODOtatldOt Oil 
ixur next prlnUuf Job. Frci- .pimolcs. 
itddur. UnLwd EnterpyJata, Dept. FM-i, 
Ek>* U3, Dnw nl ngta iini, Pcpy ia 

"LOO a'ikll BOND Letterheads ar.d 1QQ 
j hmiff ■TfiTrlo™. OF 150 mlmenirraEtlled 
aulu lattera, jl.DO ^Lbfpaid ^pei-dv ^erv- 
ipl. Art- All Studio, Wcat 1311k air«L, 
Ailil&hd, OliJ-j. 

r [J[.khs. Hilf inch, hlotcer lratk.-H. L090 
'p. L'l i yunr acIvi'ilinem^nL (t.00, Addition- 
al muni 5 Sfl 7 5 oreo-aLd. Quota tiosw vjIj- 
niilU'd un prliiUnf. Mndern LlLnograph.- 

ing. Jefforawi City. M iaaour I . 

5U0 PRINTED LetLc-rb.i?adx and -onYrlrypr-jq. 
ROOd 20 lb. White bund, SJ.-j 5 prepaid. 

igacnplre fn.T. Q ti H Print. Ord . Ncbr-BS-ka. 

100 HAMMER MILL LcUcrtlfAds 
fn L ysUT'j, and 1D0 enveloijes — tl. DO, ppat- 
P* I a. T rnaji ter Printing. MLlrny, Pu na 

T5 B’LiXll HA MMLIt M ELL LelLcrheod* 
pnd T& ivhltewov-G- cnvDlopes, tl.DC posi- 
patd. Ikcincvlllc. !>fl7 West- K-Doaevelt. 
Philadelphia. 

icflO LifiTEKHEADB Or envelope* $2.05, 
Cuts. Krr.ssman Wa.nhinnlop. Nrw Jtr- 

WAV. 

HAMUERUILL Band fllalLDncrr, R*a- 
stmahle pf Lme. SaujpJc^. GoulSl, 202PM, 
Nernandu. M!'--. 

500 FOUR-LINE StJtfceri, 2&C, Jub 
prtpHng Cot-fa P rei^. CliilliOOtlie. Slu. _ 
DEVIL Cards, dollar hundr-ud iior.tpaLd 
Name iraprlnted. MuFio GIhII*, 441 P*rr?'. 
Pertitigc, atilch.l!ga.p. 



200 BACH 1 [am nut-mil! letterheads, i-n- 
v*|gpF3 I l US prinitjd, W;ctcns h West 
Lara:-t'tti'. nJtil-o. 

tiL-Matpta Mbcts. fvur lines; 

SOD. 58c; lOOh, 15r. Saniplef. Reed's 
Pce fiA. BOX FM-33H. SfiLFO. Okla^ 

5CMt LfiTTERHRArSR-, Rtainnu’rita, aards, 
enveHspHB or 6sft clKularx, £3 00. moo lor 
sj.Mi. TWylor ^Tfxs, qlcicy. 111. _ 

10D — £1.00. LETTEE^lEEAD -j Euv^LiiiJi 
5!jX4 la-hcls. Faram^iFit Prcsi, AOkUta, 

Iw. _ _ 

Printing, ftunphty or-drr^ -prr- 
fnrred. Erncf rapy. While PuhtLsh.i:r*, 

B aratK M, WLv 

ICII10 5 :1 i PRINTED EhTfllOEKH £3.00, 
Gand oualipr 0DO— 1-1,75. ROtCIt FCltOCl, 
C upirrtJna. Ca ll for ma. 

nRTTEH. O^ode print! hr HlBMIlUa 
Ei; LLmutm un atii' thing. Economic Pri^, 
Lcpuli, N. J. 

JDOO— CvEJ CIRCULARS Fur £1. Amumd 
Ctirtlcr, 035 A North, Fltt&Ficld, Fcnna. 1 



MIMEOGRAPH 3410 P™ I cards nr m let- 
t*t i, 5L.no. AddllLutiM copies SDc per EllO. 
Fapet enst ext ra, Include 3 5c toy each 
hundred sbon*. No lineage tlmtt. Not 
prHpiud, Dnlhir Letter, m W. WhiJning- 
jou, Ch Ica go. 

"WE Defy any dLijslLtatoT tir bfai Bcreen- 
G-Prr^, ftnprpduaw. Ict^rwu. hglftoni’s. 
uTlcLUnn. LetterBiac: $2.90. Samples 5c. 

Ahtliaii>-_Unl*. nUnolt. 

HA MM3-IHM fLL* HOTid. USO llilll lctter- 
hcarbi, lOJ tui-t'EoiJta, [irluLcu yuc> LiMiLil 
EI.SUl "Ootid alnfT lie looltik." Quick de- 
ll very. McCoilliulb Prcw. 411 Nlh Chlbwct, 
DanrLLLa., ILSLiiuLA. 

11KJ ai 2 kll LETT ERH EA.DS — 100 Enve- 
hipy* t E .flri.__q eo . Oulloot. VinclRTid, w, J. 

QUALITY Ft Inti m— L ow price*. H*nA 
Iqt hen 1 price list. Huy ^unclalt!? 3*yv3ee. 
IDO? Hennf. Drtrdlt, MlehigacL 

MIMEOa B AFHING — Lettn*. prteel^h;, 
iOFmcil-at. iFLSt-ructions. LaW^t \JtiCCn. 
Leru‘-s Liillr-r Sl inp, 57 LD Start LQ:l. Deli Oil. 

5tH=i8 ELEGANT Envelope 5 Ups. U.75; 
postoardii. JS.75; 6*4 eirCnLiirx L £6.25. Ail 
iirLntl lir luw pyJcea, BaiapLca. Goolr'rlnl. 

HaFFlamiburg, Va.. _ 

£iUG 3 YOUR Line RiimiD'sd k tickers, 

jKd Marlfe PrlhEcry. Saginaw. Mich. 

PHIKTUffi All kinds, UuL work. Ed- 
wards PrtsS. 52 IT Filbert, PhllbdelphhL. 



1-KINTING OUTFITS AND SUP? L1EB 



FnniLng H-quIpmn-nt, siip]>Llc:;. 
LLsE. 3 c. Ed HoHmaji, MarsliUcld, WlM. 

MAKE Halftones without iwJds. Plans 
35c. YuLit Prtfla] FffttHVilld, Penmyl vaUfc- 

1NE7? FfiNy t VB ^ P^ri n ting prrw r>n- 

laiU (ra*. NayelLy Snap, DdWtlay-iUe, 
LWlltHt 

I.oW-PkicEu i L-Mn.cU type kifLtkUira. 
F oat Ljrd to 6M4 tist. PMemoul Fn>3- 

Ejcte, M adlB onr lII e. Cln clniiaU. 

PRINTING OulfiiiS and supplJu. -Bend 
alamn lor details or dime for nomplele 
IllU^tnibcd supply bonk. Ktlset, LnO. h 

W-l|, McrM^f , 

UBED Fr^se*. lime. IQHfiB, LkatM it. 
TurnbaiiRli 3i!rVlM, LU^'h v I Lie. Ptnna 

PATENT ATTOPKKTB 



INYE-NTCiRS; Takr- first slrp tow ard 
p r i:L'.-L'.L[iir your invention—^ without Dhll- 

l; ■ r -i lh = l Wr^tr- Jdf (rn^ "Record □[ Inven- 
tdan 11 farm far 4J!<tabllahliig data of Inven- 
tion and free "'paornt Guide foa- the In- 
vert tm" — [citing abau.t confidential search 
£ruiv lea i how tos^ti and martet inventians; 

-iiLLis (if Rani'-iuuciil imrmral plan. Send 
Luday f&r free "Tateut Guide" and "Kco- 
01(1 04 Invention" lurm, Clarence A. 
Q'Hutn iz ISarruy JiftiHO, R^ftlS-tertd. 
Patent Aitofheya, 31B^O AdaihA Building. 

Wushlogt on. Ek C, 

PATENTS EflcuTed. Tw& valuahle book- 
hls, "Patent Protection" and "Whrn and 
HOW 10 5*11- cm lnve-nlinn," togdthrr With 
vilvtnbie "Evidence of InvfriitSon" form 
sfcfcii free. Write lm.mDdLat?l7 to ■experi- 
rnccd patent -cnunNelors. Viator J. Evi1js*i 
it CTo,. T2I-H Merlin Bldg.. WaahlngtOU, 

D- C- 

J1 INVfiNrCR r e CirLde." HID m U eh* n I Oil 
mavexnenEA, free; advises on patenting. 
Belli n« inv^ntlaii.'i. Frank Vf. L-rder:nnmj. 

I . I : - :i «j SlriivL. Ki-w YuF t. 

PATENT^ — Trada marts. Fre-LLmLnary 
pririrp. hrak and dlsOlQa-Ute fO*jn Ireii. Per- 
sonal seL'vLce. InriPR L McCathnm. 2 E 5 
Mr LanhEan Illdg.. WashLi: glan. D. C. 

Rug inlert’d Pa tent Attorney. 

3 H47T-L. Patents. EtshtfellAhtd In lfliNV. 

C!LgF]«: A. Scott, 77SPM Garmon Ato., 

Hdcliwt r r. H. V. 

T„ F RANDOLPH. 3 D 2 -B ColumM^P 
Bldg., Washington. D. C. Low kEHL Book 
an d [ ii FfirmatLijn Irce. 

FATEPTTS. FratM:t ynur Idea bv seeilF- 
Ing [roe "Proof nf Invetition" foVU'r t'i- 
rrr'lonal pfli^oual service, fetahlUhHd 
1906. E. E. V rpr-miLii , til Woodard Bid?., 
Wi^lvM^lnn, D. C. 



INVENTORS— Defaro dla-closlpg you r in-- 
ventJon to anv™e send for form "Evidence 
trf Concontlon" : -l flrhedulr ot Gavenimont 
and; AttorunVH' Fees" and Inatrucilpda. 
0rnt free. Lancaster. AhwSnr ft RommeL 
4 1 1 R-nw^n REilldl rig Wk^hi baton, t? C _ 

BET.L Y0UT patnpt thrininrh a umall elABS^- 
1 1 I'd nd In F-Urcnlar M&ctiamlQ. Mbpv In- 
rmtons have f court tjurm liq thla was. 
a^k me far nrtKir--I l] HiUdU' send it t#> yaq.- 
F W jTnSpEon. M-nnftgrr Clapslfl^d AdVeF-- 
Using, 3410 E. Ontario St.. Chicago. 
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POPULAR MECHANICS 



FOR IPfVEPfTOUfl 



INVENTORS: Learn aw — without ota- 
UgatUm — how to protect and sell jour In- 
vention, Stair? Irfiit "Rtugrnl pf Inven- 
tion 1 ‘ jUteU fur ^sLabliahlrU: date □£ jam 
InvenLLoa — and new Ires boot * 'Patent 
Guide Eor r Li e inventor" containing com- 
plete information about patent procedure 
and BeLLlrig Inventions. Don't delay. 
Write to — Clarence A. O'RHffi A: Knrv?y 
Jaet>hiOh, ReELiiireti Patent Attei neya, 
31A-G Adfttna Bukldlhft, W as t Llng Eun. D. C. 

PATENT TOUT Idi-ii! Write Lcmdcdiilely 
for two tree illuatrated booli, "Patent 
Pioleclion'" and "When and How to Bell 
an ln.ven'Lgn," AS pagra pf v-n-luabl^ in- 
Jotbjallun fur Hi ventem. NO □fal3BnlEnn_ 
Addrcfla: Ylctai J, Evans Col, 73 2-H 

Merlin ,B;d ir.. WashiPRlon. D. C. 
INYEHTDRH Test' sales "'p^bLLLUEa dl 

ynuT invenLEDn before: [iateEic.1 ny. JH Iti n $ ] , 
Inventors Service, DS FnunJi Struct, Ba:i 
Francisco. Calif. 

INVENTION Contact with manufactur- 
ers. Pico detaLte. MeConncll-Petennann, 
LtilH Burl. Detroit, hlicihJ gnci, 

NEW Gland etLmutfttlnfl vitamins. Dc- 
£ 0.1 La acfloioyaar "GnlchJcln*"' ulTl-e 1 , 3e* 
»nh*niiHtry- FP 

' WE Draw idventJoiks, JnlorflLatLoaT 
ULArke Eng Invents. 1565? Auburn, Detroit* 

Mich. 

INVENTORS: Manufacturers are buy- 

ing pairntrd or unpaid ted idon*. Write 
Boventdon Bureau, 2224 Etoidsvanf. Dav- 

enp o r t. Iowa. 

IHYErrroka; Nov military and cum- 
MeiplnL InvEiiUniv: urgently heeded by 

manufacturers. Writ*; for partLcularB. 
Chartered loBtllute, Dept, 4-A, Washing* 

bon. D- 0. , 

CASH Fot practical Ideal and Inventions, 
Mr. Bail, a 11-9141 Fleoaanl, Chicago. 

INVENTIONS WANTED 
OUR. Engineers tvpuld lita: to review 

patent* CwteFink ILilW kOa£tlLELes. cpafcpirmhL 

or inols, preferably tor uu-j In. the Toad 
building. construction, metal wortLngi 
£ood ptocps*:Jtir, au restive,. farm m«- 
cJsPiury of Aircraft industries. Ideas pat 
jet patented seat to us hy reflstered mall 
wLll recrlw cgn^Lderetion 3nd, S u]J re- 
n-iM ciMrii LI qel la the arLmLtiftlar If wn Ore 
able to put them to use. We will buy 
outright or paf royalties on such patents 
PS WC oin -Uqr, n year* of manufacturing 
«£perienct Con-ploie modern fodllLin, 
Sueltina to tuoaden our present line, 
write; Preduot Drvetppmcnt Dept.. Unl^ 
vi-rjoE Enskhe*r5na Carp,, Cedar Ropidiq, 
Ion. 

INVENTORS' Oimortunitr — Larae Pa- 
cino coast mamsfricturcr with Iron, alu- 
minum and moKiLnsutcn. pnd n^rnio^ent 
maid raundrlee, and larg-e productaon iaa- 
eblue tfiop ( hot ig^ r ;- on ^-ar worifcl wLBI 
wmsidcr, an rnrutty ba-tb. mrphiinkril ia- 
vrnbLJiu Of VOiUBM Ba]^ ytxs3 IbLllLka far 
or roet^war sate and manufac- 
ture Wntlncuil ■ca-.troHt, msiprorSnE 
or twlluit cofiC Lc you. Describe invention, 
and uses In hrst letter. Development De- 
imrtmcnt. Klrmny ^nBkneorarig Cr.rripn,ny fc 
5te31 Bay Street, La Anjelcs, CftllfnrnLa, 
HEW Product idrioi. A ruinuLubl*' idd.hu- 
facturer will eoLielder n-cw patentable 
Sterna (prcfrrnHy of iriolalj for manufac- 
ture ESTid dlitrLbLitJoni Ln thr p1rer^£t auto- 
:n r j'.< i vu , marine, bndm trial, or bmiaelrnld 
Held. Ideas will be purchased caUrEght or 
on royalty if accepted. Wrlto briefly Che 
nsturn- Odd Iplent <?E yapr Idra n.rvd. If In- 
trrr^LSuB. we will Bend complete hulruc- 
tlons on How to submit full detaLts for 
loir ouEi^-ldcrolluli, A-ddic^a T.Q. BuM Nu. 

Ph-lkridclphln, Ti-n.n 

INYEHTIGNS WanlEsd— W? him fncILL- 
UeB and rmanccs to matte and sell your 
UlDfts, Send model, complete dotatls and 

yuuT wbdLea Wltii hrst letter. General 

Saleii 6c Supply CompaiL^. Sit Tenney 

■Eul ldl ne. Madison. Wisconsin. 

JNTTENTrONS WatLled; By AAuu mted 
Iona ost. mamifnciurrr to prpduoc and 

arJI n.i!TV miichirm- lOr oir-crult uf iLUtOtriu- 

Hve maEntenanee. Boy ally -or ouirlffht 
basis. Iicmi^co Products, Dunham Rond. 

^ledfQFd. Ohi o. 

SN VkHtcOHS Wimtjrd: Anjaiip havni;? 

au.lu.ble trtlele®, patented or not, that you 
want manufactured alter the war, wrl'c 

&pg ft 9. BclriL WlBcomlh. 

JNVa;N'i<iRS! IfaVe JOie \L\nxt piilc-nt- 
LLbiL- Jduai? Write Mr. Metslcr, 11 West 

43nd. New YorK , 

CANADIAN nithtE aflencJe* wanwd 
small metal, w^dllpms, Model Enatnu^r- 
lo£, 2D€ GllbLUuf, Turuhttf. 



BELIAELE Manofurluxer will Hut for 
cfl-Eh. or manufacture on royalty basis, 
pu-tented or ]ialcntab3e machine device 
ur Ldcus, II /die have patnnt^ pIru-^c in- 
clude copSej with reptf, M II- Corley, IB 

So. Clinton St. . Chicane, BL n 

WANTED— Ni-W iduLi IeiF PUtWn&tjve 
and alieraft wort, Will buy patents or 
dcilfna outrlffdt or as finished tools. Give 
detain. Toots DlvliHm, Bos D6. Itcw HrJt- 

flln. ■Conn. 

lNVEhTl'Otiil: Have you a sound, prac- 
tical InwcdUon lor ^ulg, patunled or Utl- 
i jil ll [ j] lu z ? If HD, write Chartered Institute 
*[ AJiLe^lcaii ln7cntora h Dept. 4-D. Wo-^h- 

In-gton, D . C. 

WANTED — Meritorious patented, un- 
patenSed. Inventions. Hogklrt, references, 
lire. IpyrntlmT. H-cp-ortrr. 5E-11336- Ho, 

gMmjMj Chjajftt 

CASH For iDventlirtui, patented, '.inuiu- 
enred. Mr. Ball, A-9^4I Htr^imt, Chi- 
cago. 

PATENTS FOR SALE 

OUTRIGHT Or royalty. Tire gauge that 
TCKisi-m un diLTib . Will tit anv car nr 
truck, Will double the life nl Hn:= ac- 
cording to tire expert*. Hiu; beeji approved 
by the brat c-ngmr-cm. Estimated cost ot 
ni rLDnf tir I'.i rt SD.&0 to iMIUtp a ear. Putpnt- 
rd Ray Depee a B27 S. Arthur. Soutane, 

Wmh. 

KNIFE ghai-pener made with nai] is- 
aenclal maieTlal. Patent cwcLdcjig. Out- 
right or royalty. Hcrbrrt WacbteT, 397 

friHtfl. Klrfewccd. Mu. 

FOUNTAIN Shoe polisher. Handles any 
Liquid uaLUh. Make Of mctJLl nr pIjhLIc. 
Rutata about fifty cents, o^LrlRlit or 
royalty. Guy. Bctf 73 L Ml- BiHUer. Mary- 

hnd. 

ANIMATED Tpys, No clocK-spriDR E, 
LruBtaiiL. .75^0 JSL Denis 5U, MouireaL h 

Can. _ 

FOB 3*Iu outright, vatrnL u:i carpen- 
[ PT s Ifnoc^-down E. N. Hfinn'iiTi, 

iDvrALur, 51QB-U-31.. Barmoirnlo, E*Ul r 

MAN UFACTL'RLVfl 

EXPERT Precision lathe work, SmaiS 
parrs machined.. Mdd-rb built. No loba 
too small- BoEclaltv MsdaLne Shop, Mil 

M E'-nh nll 3t., E acl ne,, WlS; , 

MODELS — Small kob TPaPLifacLurlna. 
HftUN, Plfcatics, etc. MLEburn. HurtlEtgban, 
Kent ucky., 



HELFFULi Books on huELdreda of eub- 

S its, CaUloir Free, rop-ular Mcchanlw 
*■- 15 . (C-U>. 300 E. Ontario. Chicago. 

MODELS. MODEL EUrPLIEB 

"HO' 1 Raltrcad equipment. Send, re* 
llet. Me rman Dunn. Ho lland:, MUtl puau. . 

SHIP Modi'l kilH and fittings. Complete 
Hue Flflher modtl yacht cauinmEnl. AH 
Boucher. Flaher. Mn-rino Mudt:3 uisd Ideal 
St Its, ftrrlnffn und bluEprliita at standard 
prLtti. McitS consplete stock In Eug- 
land, James Bll^s ic Cp-, Iuc., 32D fltato 
Strcr*. Hfystiyn, Mugghta rtto, 

□IIIP MDilela and yacht suppll^ 
plele. Large e4 dhec D*tal<fiEsm SQe. Bill 
frills. 610 Ha*t fl Sh. Near York C lEy. 

CTATALQG 50 Engines, model fail read 
supplltii, Me refunded. HownTdCQ. A2417 
Nc-rlb Ashland. ■CTbigngg, 

RAILWAY Muifuls. completo line In - 
furioatiVE cabalugs O gauga. it3 pasr--^. 
25e; HO. 43 pages I5c. WaElhrje, 247 
Erie, MJIwaukcc. Wlocnn^lA 
CATALOG- Of helpful btoii iree. Send 
pLitue and. address. Fooular HwtmaN 
Press. <C-43), 2fk) E, OulurJ^ Citicauo. 

HOME CRAFTSMEN 

3tr POLL Suer Lawn ornsoieut t^tt^rns 
25c. 13 what-not patterna J5c. 14 shelf 

bracket patterns E5c. Albright Servlcr. 
apSilQL FLai lri md AVe. L Om aha, Nebr. 

JIOSAWED Novelties. How bj ranke 
seeing klf-B. Strmq Lalderi;. phncu-^Lard 
holders, iilytfDod klbfhefiware, plant and 
flower Holders, coin banka. dcoF slops, 
drawer pulla. 25c. Popular Mnctumjc? 
Press. ■fC -4 H'i. SlDrtl li. Onlarl-j, Cihica h;n>- 

33 LAWN Ornn-mcnt pnELems 25c. OLh'.T 
paUuins: 15- ,F -M r ' lilgh; Dutch girl. Daren 
boy. pirate, bull terrier. Messwn slrL. 
\frslcDD Ikij-, dv^-iirf^ pCktgUlP. flOWST gltE, 
10c each: 3 for 29c. 25 novoltr patterns 
Ziun. All Hi— full Mi.rc iiaticrnK Si bfl ueuE.- 

trnld. BtroUier. Boy JEJ-ER, HeLlngtan. 
W. Ya. 



PATTERNS: LLLerature maaly illtiiLrat- 
Lli y 105 beautiful novelty Euinlture-, lawn 
ornaments, sllhouclbca. Also tools, decal, 
firaEisfers. Write Wo-Mot idhop h Ashburru 

Ooorgla. 

LAWN Furniture £Ct, 4i picnr^, p!n 5 :nl- 
ing of settee* chaJps h and fahlr:?, Inexpen- 
sively FOiLdc Erpui ysLruliPnticl iimteiiuL 
Hetall value 940, CuuLplece simple plans, 
oil Duly 25c pastpakd. Waytis- EELgino erlng, 
Rai 42. Greenville-, Ohio. 

SQ.UA REKNGTTEFLS ! Mak(- bftlti. ftand- 
bjvM, etc. Quality coid samples with cat- 
alog, free, B-rgtnncis book, calaldg and 

samples LflO, ^pccl^kl Rngular $1 book 

vlth &0c tH-glnrrfra putBU all fur Jl. P. C. 
IltrwlK Co., De^L J-4D. 131 Bands Bt. h 

Brooklyn, N. Y. 

FUN And prDnt for homo waf ts.T3wn, 
Over 500 projects, livery thing Iram buot 

rEids La flrrpftLcrj; described. Ill But uf IdUC 

WljaL Lu Make boots. Pc: eat, cloth edi- 
tion S5.Q0J paper *2.00. Popular Meehan. 
Uqj Press, (g-4'HJ, 2*0 H, Optarid. CliEtSiO. 



W ATfllES, OLD GOLD. JE WELH Y , ETC, 



ANY W.-i Lrh rupairerl (I.flS. Material 
bimjjLL ejtLja cost. Guaranteed saCLstac- 
Uon. Diehl's. Boa 45, North Branch Dr- 

pgt, New Jcnu!|f,. 

WRtBT Wa-tches. Jeweled ladl-w 1 »Dd 
men's in test itylK. yallow or ru&e guld 
cuLdf, racondLilon-ed, 1-oct Llku new, 115 95 
f-ederal tftK IncLuded. Money order only. 

Rudol ph's Jewp I f7. A rehts un. K h.ejj,dj. 

OPALpS. Bamplo packet UMiP. Cata- 
logue £rre. Nm-uiail SuVaSd, Melbourne, 

AiiiilraU a. 

WATCHES, rartfl "tcoL?. Jewelry. 
monda— bought, sold, Catalfwut. Qal^, 

Boa 1000. ChicuBd. 

EIIGHE3T FncES Ear old mid-Mali vacit 
froth, wutcEiEsa, J-sivifltV. ItlD''-:- full GSBtl 
isEue mailed dsv shlnracpt rccrlyrd- feat- 
LEfaetlon guarnnrerd pr artfcLcB chcc r[ lillv 
rrtut:Lcd. Information free, Chicago Gold 
Bmoltlna Company. 30D-P Champlalb 

B-ulldintf. C hlE AfrO. 

GOLD 135 .60 Olidce. Mall old sold 
Leeth. diamonds, jewelry, watcher Ee- 
ce-lre e^sh bv return mall, BatLsractlou 
guaranteed, Free mNirnLatiun., Dr, Wedii-- 
heft's Gold Rellsjjig CotUpany, 150C--Q 
Hennepin, Minneapolis. Minn. 

tOHACCQ, SMOK EftS 1, SLTfLIEB 

^aVR Bfr r ;. On cJgsrnttrs, Scrid for free- 
ruEjiLug prLCtt and LtJjiL i>tTi j -r 1 ftidnry 
Ram. M3fl, 5D W. Monroe. Chlcaio. ILL 

FOR SALE — MISCELLANEOUS 



UNFAUSTPSD wall plaques 13. KJ per 

1DU, lid dLilerrELt KampiES liL.fll/. Krgu-r.st. 
list. Oman. 642 Emadway. St, Paul. Minn. 



WANTED— MISCELLANEOL'5 



WE Fay you well for aiLytJUuf you wish 
sell, t'Xij; IrmLrum^fita: Jewr'lry; J, ev- 
^jyLhlkig." JtisUeo Jobbers. iU-j N^utSi 
Wolla, C hj«,g p L 

WANi klii An Lurufibilc catalogs. Any- 
LhlEig prior iO 193Q. SiMid lbt of what ym: 
have. D. Cameron Feck. 140 West O-Dtariu, 

GhJcsgP. 

WANTED; l H.P, abeam ePKirva or poo 
corn stand modoL J. Ji_ Jdelhs, Partua. 
M ich. 

MERCURY fqul^lknrl, We P rt »1.H> 
per pound. Western. Mu Lol Co., BIdudL- 
tklgU ku. 1 1J Indie. 

i)OH LuL*: purlrxiLcak, Myft-covcr jack;;. 

Fnf-I , Manteca], C aEiada. 

CASH For used optldat. m^hanlppl, m?L- 
ept.(!le JnnLnsmenta. Gordon's, I51-P33 
HMbea, ChLcsgo. 



PERSONAL 



NEXT TLmo you 'Tflrl rotten" tey 
brraLhinc- r:ght ! C :iut. Godfrey RudrSguef 
was disonargud from the Dutch army as 
LneurubLy Ip bncula r, Today bi 3 ilu a 
eliesL DLMoaureb^uut u! 4-5". a WAiBt Of 34 
and a chest esipansLon of SJ fl . . , and all 
ho did was lesim how to breathe. "Right 
brcaLhLoa -will rsd ¥013 c a bay window. ' FF 
Kara Rodrtauer. "Right bruaUkli^g hns 
mads me Imcnupe to colds and coughs, 
sinus and flu. I defy anyone to Rlvo rat 
a cpM, 1 - iItk'hiI ter particulars rugSTdlhg 
nadrlKuer'a almple method of breathing. 
No obligation. A. J. Shutt. H O, Rojl 323, 
~NfW C-BJtlc. Ihd- 

MEXICAN Legal matters rnliablj- Imn- 
dled, 24|>, Juarez, Muidc^. 
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PSYCHOLOGIST Diataverd amujilnc 
ELUlfc- HfLir-L'i uf DllCC^UD. FdB* J'J LlU 1h. 

ff 75- Eliot. Den ver. Gala 

MEJfTAb e^tende^-New course fen prue- 
Ileal pnjxbalugy by 114 waTld^farauua pay-- 
ubalaitifila. L'im Lo release Vffitr VUE 
hidden powe-H!" Traches ^ou Belt- mastery, 
Sitfluenang Others, piling ahN4, nlc. 
AmaziHg acLeu Lille dneu'. urlca if il ;i Led_ 
Low pne*. Satisfaction piniflntMfl. FY*e 
details, write it od a y r Nelson Cdnipniw* 
:ilj] South Wab ash, L3 L p l, 6M, ChtcaFa- 
"GRUYED" Letter? quickly nmrnct yciur 
liH'iLiiLiiiL’; tun , <E':iuri*nLm!d). WrLLu, Oi- 

HM net, fl . H| .__L0 UlS, 

FINEST Quiekval denial ptale cleaner* 
four JiKnj'h., xqpply it HKJ, punlps, SIS 
IS Ave. B. E-, MJ oAeap alifl- 
FSOH-TA0I0 0uffe icrfir PLxrcgI hns 
hrmjgtit rr-lirf whr-n every hhi ns rLsc- failed. 
Caution; Um] only ns directed. Apply ti- 

tiT-riiJLUjr. d rliHi qulnfcly. cosivnnLent. Try 
i-RfUtar £1 twUlc wilIiomL La vesting u eehtl 
Write - fithcoI. Box I29ff. . Oleralaiid, 
ATHLETES Foot a ulTerexB : Broolca ath- 
Li'Lra iyOl irc&LnLifnL. brlujra relief wIlp™ 
uLLlts f-ii i I I'd . Si :llI dollar 10/ KuiLtAiili-rd 
results. Hnwka- Miff. Company, Bo* itil. 

Hnrlfgrtl. Qnnn __ 

FOOT Ildi rflLrt *r n-Jtinct, Arnd |L Lo 
SctiLUbOLin. fliiii H. Alexandria, Lta Au- 

^elra s . Cali f. _ 

MISSING Persons Service. Dia-w*r 43fl_ 
S-prtitKflrrld. Mtssnurl, Ldontra isnybody 
Ri.viiLUL-ill- £uf wd-ua [oca Ltd. State coia- 

rleC a fasts. 

BIRTH CeriEneatea service all states. 
Smatl tee. Writ# Vnlveruwl FrrKanal 
firrtieif Ri'cordM L Iiux. 1224, Corpus CuruilL. 

Teaa 

HYDA^ALD, ^SJJrututOlaa EliiW Hcal51Sf 
diaw/vry." qiiteiag he*U external ?kiia 

1 rouble* 0-Lifiiran.ter-c! Wrlti! Jar swo atf. 

Distributors warned. Reece. New Geneva. 
rerun*. 

WRITE For free and important Infor- 
mation OH. I h if- tr-Rulment. of Kic-ma, nth 
Ir-br'n fool, and other □ Lull i nri kluJiK"^ Tl'nj 

Anaiarcln Chemical Co., Inc.* WfertCitAter. 

1'FnnEflin.T-- 

BIRTH Ci'lUnci^L-P. nil wflf*-' any stale-, 
ItTi day scnrJct. KurLoo-e Izaflak'i Hirn- 
dxm J. ThunLpwi'nL pur -, ^klohcim^ 



DRUNKENNESS Is a dj»f! 0 !$e re-* 

Bporid* 10 Ir^ayURfil. McdJtut aUU ptua 
fcminiin avoipattvy prove fuccraslul wLib 
Uqaur l,jj'J iJiilk cll±-lm □ .1 y^ar:; 4 , i;n , r:^ 
once. W r rltc for Iree booklet, r. M. Nel- 

nan, The Kf-flJey InatltllEO. DvlRbvt, HL. 

MlflC^lXANKOrS 

FOR Sale. flri-w-urkK aL| tyncs. acTlfll 
bomb*, nxikeu. lor 4th. Olasniff out, 
SU1 00 WOTU] for S3. DO. Send drdtra earlv, 
IndpdJpff payer..- nt, ShlpmeJSt at Onur, 
Ll-WLs L^lbi , t , 1 F.O- Bar 1. Hawthorne, 

CilUnmi a. 

-4 H A tiFLlS' YOUT QWII U'lWcl PLi>-wrr, au- 
LaraiiLit, Ln 5 mlnuta. Wonflertul inven- 
tion, Sll.ir in/iJhi rulatln^ blades and b.-d 
at Borne time, NO riling. COaHptuUr 

II. 05 prepaid, Wben lardmnK atato kiutth 

or Ulartr* a. -Sporfctt, 3010 BOUttL DeliLutL, 
Drtrait, Mich 

FOOD Dctiydiatars HitLid y-niir 0»'Eh 
Simple. Inexpensive. Make to nr,? ai sHI, 
WondiirfuL Hs-ppnrtunity. IHii£tra4ed pLatis, 
direct I L>m 1 1.00 ixxLpald. V-iiali:s . 3141 
Madison Avenue, Toledu. Qhln . 

MONOOJtAM Or name gold Kbuziprd an 
SO matchpn.ris. il.OD postpaid, sruf-pherd 
BerMlce. 3oM Rincon, B an Francisco. CalLt. 

WANT Mull? Sample publications? 
Muncy making Uppart-imlty nffersi Advor- 
UsLnc matter ' Your name llaL^d in djirr- 
uir$ ibe, Idunl Service, 140, Park Ridge, 

III. 

FAINT — Save m-cmcy, ThJ^ month Spe- 
cial; V 1 j- I&LEOtL M^Jl d.irk ijray CQnarrte 

it, ivalj °r rlrrJk ppint. quLcfc dl 
C.Q.D. Fijut (jiiart, frH 



flixn, Waif ar drijk pAIElt. qttLCk drvltuf, 
*2.15. NO. C.O.O. Pajat fehadt. frH Ma:- 
ket St. T Tcwarl. N. J. 

C 1 I 1 CA.GD Mail addrr^x; A mfmths 13 ; 
receiving, retorwarding yaur p^rBuruil, 
raJ. 



busjprvi mall. Ocnei 
lnjt cn h Chleagc. 



your 

3D West Wadi' 



Mark Your own printing outa. M Flas- 
tti' hiLllidd. aStnjHLr. pi ictlcaJ. Sfu nu-tsy 
chemlcalfl. Adayservioe- Argyle, W Lacanjln- 
IiATEST Novelty — &pm whJiE. Hit- 

ler Uctl Its Sreel Paul DJ^LU, 532Pil 
BanttLdary , Yurfc, PKnp q, 

RECEnVII MaLtS, nLU|MJU», Piimpk*, 
Yuur [LjnLL- l:l nu-incru-.u j: ■_■ 1 1 1 ■ . IlbUi Ilk. 
iru'.vard. DK Broadway, Nl-m. 1 York. 



OREaT Funr Make believe you a« in 
NeW York. Cards uni, you write, return, 
I'll TFlAll l»c ib— We). ■Letters inaJird iOc. 
ItiiunuaLjun ubmji receiving- [orwardlng 
service. Fsi-sciruLmg VieW caid^ I Or. 
Haller, 430 New York Avc.. BrOatlyn, 
N. V List of money saving booklets for 

Home ■owmtu. fp ^ma rs 3c. 

HEATING £li rooms- 1 3P yearly, Or- 
CilLara iOc. PLasanx wng. ILKIU- Jd-U. C:n-i 
elnnatL. _ 

To 1D0 Heaves any blade with coir 
Ifcretime Pmie. Postpaid 20c emn. Rebate- 
cuuiBuai iikLluded. Ideal fur jsprvLrf-mi' p, 
rntilpB Satee, I1P-F WJUsmt, ForiJaasd, 

Maine. 

NNVKJPt FHifore! Nrvrr agpln! Fammis 
iciaku ulc board panels 5b SO. ft. S^tul 
ldc raj Aarn^lm. par tzculnrs y-xIUTCt: Kpp- 
ply, 3^0 Cujci bi-Tlnud St.. Brooklyn, N. Y. 

FREE Catalog !.-r AEoBka nnveLLJas. 
Alaska BpcelalUcs Company, KcCchLkan. 

jlliiaka. 

Make DeftdciLs Cariuercorn. furmnLa. 
35c. Frank ShlLLLng, 10L7-M Duelwr, Can- 
Hm. Ob lo 

ANY Bruit ln?s, list'd, uuc-bt-pijnl, 
rare] promptly supplied! Lowest prices! 
Send for free bnis-aln catnlaati^! Old 
Prof's Bank fthup. Miff Arcadia. Cuurt, 
PupltUr, Midi. 



GET UitmurobH Alaska license to hunt 
Japs. Send Hie. A remarkable novelty, 
Alask a gponppruin. Ketfhlkan, AJjjka. 

FAXNT H-.irpriMi- parkiLin- f,l.M> 21 - Vi 
pint cans, i^ulvalent to I'j saLLcaisl Ln- 
sl-do and outside paUitt and rnuueli. os- 

r.nrced re-leis. Pruduel uf one Uf America'* 
lu ig- ! paint fsclatfes. brand nrw. jruar- 
i li i ■ *■ ! pa>nt, Elpreid tiUpment^ unly, 
UuiLrU Radio, F.Ol SOI lOOOM, Newark, 

N._J. 

MEDICAL Labemtory t^rhr.if In " 
pj< :il debjitniL We train yon In jour spare 
LllSu- ill y>-iLir uvn bam>> You can pTac» 
n- >■ wJiile L-Zudy In,;. WtjL- for free Cat-a- 
lcs.il!. Utipi-naL Ttichnkoal Institute. Box 

MT3-J, Austin. Trrpj . 

I WANT Lo pnari Jwipr^ o-f tiir won- 
derful pulLlog power ul Popujar MeC-bnulCS 
MngH Hflv'H CaBt'i* 1 1 Irf'd [is WtlKt'*'. JWT 

|uopLL r ,r. lop' 1 Writ ■ mf' . J- W. Jodb- 
e-ou. Ifsuafer Uli^hlUcnJ AdvertL-lIlg, -UQ 
fl Qistarifi flt . C7h.|ra<o. 



[ BIG JOBS! 




FOR MACHINISTS 

WHO KNOW 

MATHEMATICS! 



MATHEMATICS 

MACHINISTS 



By II. W, BURNHAM 

Easy To Use — 10 Day Free Trial 

CtE Rcidy for Bi^^er Jobs — Ripper P?y 1 Men 
who know nudiinc 4 b«P rtiaihemacics ire in steady 
dvm;LitJ. Re pfepared, Get yOvt of |tti$ 

du^Ti-EO-cAfEh, prjcrEcal book ih.it every amb-ilinus 
man can use with erratic even if he knows only 
simp-1 e amhmefJci No lati-ey ihtori-es — bur plcniy 
Elf ymithl "depc rl nn h u to Ifi piir-r- cakultlions 
needed evtry djy in mH>dern machine shops. Ibis 
twMifc is coniplotciy modern, jsrarrd *n wartime 
prcnJudinn. Take advaniaKC of Owr sprcijil Itl-Day 
Free Trial offer- hGil I Jw coupon today!: 



10-DAY FREE TRIAL COUPON 



JOHN witir -a iDHi. Jrte.j 4^0 aih Bv>., h. V. C. 
rifoaf null I n MATH^MATirs n>H. MACHINISTS iMUl 



mv unrfe-miihiltap Lhnt L may r.'lurn n Ln leu diiyi LE n'4 
^wav-lecely uciibed. 
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IN A TAPERED ROLL E R BEARI NG 



COUNT THE ROILS..* 
...THE ROLLS COUNT! 






The number of rods in a bearing is of utmost importance — 

■i 





for rolls carry the load. 

Obviously, more rolls carry more load. And, with the load 
distributed over more rolls* each roll has a smaller part of that 
load to carry. Result? longer bearing life- 

Thanks to improved design, Tyson is able to add more rolls 
around the raceway — about 30% more, on the overage. Sire 
for size, the Tyson "All-Rolls” Bearing has more load capacity 
. . . has longer life . . , has greatest rigidity. 

v\sm. 
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FhdEtt ul right by Tu-k<^ KdFLLelk 

Marked "tidier" of production, front waJd* pnrls for 
pofrol h&Gt. Rig!kt r pr£!i*rri:y Cflppur riiY£]5 in shells 



By Wallace N. Barker 

Vi£«»p*csid<rnt 

Pull mon-Sts ndoid Cor Mcmufodurinfl Co. T 

HEN America 5 soldiers on the^bm- 
* * bat fronts moved from a defensive to 
an offensive strategy* they re fleeted activ- 
ities of her soldiers on the production front 
who have entered the second phase of their 
battle to “keep the arms flowing/ 1 
Throughout the first year and a half of 
our war effort industry was busy con vert- 
ing its plants to armumenL Many and va- 
ried are the stories which tell of how well 
this task was accomplished and how man- 
agement turned its plants., almost over 
night, to war work. Shortly after Pearl 
Harbor they entered the second phase— 
the job of building more effective war 
weapons and refining techniques to speed 
production and save strategic materials. 
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I ns pee ling french mtirlari Ihut 
helped bio it Japs-. Rj-gM r the 
ttOw't nett On P^llmpn vesiel 

Slowly and cautiously; 
lest we help the enemy, 
the story of this second 
phase of the battle on the 
production front is un- 
folding. Many of indus- 
try 5 ^ greatest contribu- 
tions to the war effort 
must remain secrets until 
victory is won. But oth^ 
ers; which can be told, 
give a hint at what is be- 
ing accomplished. 

For instance, it hardly 
seems possible that thou- 
sands of tons of steel have 
been saved in the manu- 
facture of large caliber 
shells without reducing 
the size or the weight of 
the finished article, Yet* 
through improved manu- 
facturing methods, this is 
exactly what has been ac- 
complished. 

Before P u 1 1 m a n- 
Standard Car Manufac- 
turing Company received 
its first shell contract 
from the British govern- 
ment, back in 1940, it had 
completed an intensive 
study of shell making 
techniques. A rmamen t 
was new to us, but we did 
have plenty of general 
“know how 1 ' built up 

Unload tng wing* buLtl by Pull- 
man-Standard for cargo plans t 



from years of experience 
in supplying the coun- 
try’s railroads with roll- 
ing stock. 

We introduced to this 
country a type of roller 
draw bench being used in 
Canadian and British 
munitions factories and 
had a similar draw bench 
built to our specifications. 
We also devised new ma- 
chining methods, all of 
which saved metal in 
shell making. 

We noted that six- inch 
shells, weighing 82 
pounds, were being pro- 
el uced from forgings 
weighing as much as 188 
pounds. Our shell line 
was set up to produce 
these same projectiles 
from 142- pound forgings. 
In another size shell the 
weight of forgings was 
reduced from a govern- 
ment specification of 154 
pounds to 126 pounds with 
possibilities of further 
reductions. In a smaller 
size shell we reduced the 
forging weights from 54 
pounds to 42 pounds. 

Altogether, these re- 
finements in shell forging 
and machining hove 
saved more than 60,000,- 
000 pounds of steel in our 
plants alone and passing 
this information on to 
other manufacturers en- 
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Women war workers putting finishing touches on M-4 
tank. Highly wing riveters working on "cctt-wdlki" 

Pliito at eight by Toj-tel KoilJue 

Adapting to our purposes a sectional 
method of fabrication, we took on the work 
of building ocean going naval patrol ves- 
sels, Building a ship about a third ol a 
block long was not such a great departure 
from our normal work. Many of the skills 
of our car builders were well suited to the 
type of fabrication we were using on these 
ships. Skilled ear builders needed in ship- 
building include welders, cabinet makers, 
sheet metal workers, electrician^ and oth- 
ers. In addition, a series of schools were 
set up to teach the few crafts peculiar to 
shipbuilding. Among the^e was a super “ 
visors' course that took up the " l lingo ,J of 
the nautical man so that shop men would 



abled them to make im- 
pressive savings in metal. 

In the shell making de- 
partment wo were also 
able to save on the stra- 
tegic chemical s trichlor- 
ethyleno, used to clean 
shells preparatory to 
painting. By developing 
"steam jennies" to do the 
work equally as well. w r e 
have saved more than 
30,000 gallons of this 
chemical, badly needed in 
other phases of the war 
effort. 



PhorcG c ddt L ei y tulliniizi-Ssandard Oaf Mn.isufac&DrJDff Cd. 

Placing templpfrif (abflvoj i n i-o- which giant pttts 
writ force aluminum allay fa farm wing braces, ribs 



be able to understand navy technicians- 
It takes as many man-hours to build a pa- 
tro] vessel as it once took to build a 14-car 
streamlined train. 

Wo wore able to apply to shipbuilding a 
technique of w elding which was developed 
while building the lightweight passenger 
car. This technique greatly lessens 
distortion, a "bugaboo" of all targe 
welded structures. Distortion, it' not 
Compensated, can twist a large vessel 
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Spray painting rpildl fpr pl-gnp wing* in Hvg-B bp^th 



out of shape and may cause Us plates to 
buckle find even, burst. 

Another of our plants has been turned 
to the work of building wings, tail assem- 
blies and other parts for Douglas cargo 
planes. With experience gained in the 
building of lightweight passenger cars for 
the railroads, we possessed knowledge in 
the fabrication of aluminum which was sec- 



aircraft division to supply 14 times the pro- 
duction called for in original orders. 

Throughout our entire activity of adapt- 
ing plants to war work, we were able to 
make use of much of our existing equip- 
ment, In the aircraft division we adapted 
a large hydraulic freight press, formerly 
used in handling heavy sheet metal, to the 
delicate work of shaping aluminum alloy. 
Conversion of this press eliminated thp 
necessity of a long wait for a new press, 
allowing us to get into aircraft production 
earlier and also releasing the new equip- 
ment that would have been necessary* to 
some other manufacturer, 

fn our tank arsenal, near Chicago, we 
were able to turn to distinct advantage in 
armament work all of the things we had 
learned about welding in our prewar days. 
Developing the prewar all- welded light- 
weight freight car demonstrated to us 
many advantages of strength and endur- 
ance of w elded parts. Before the IT. S, en- 
tered the war we were cooperating with 
the army in conducting tests of welded 
armor plate. Pullman- Standard samples 
were successful in going through the firing 
tests at the Aberdeen proving grounds, 
thus helping to pave the way for the all- 
welded M-4 tank, recognized as the best 
medium tank in the field today. 

The change from a riveted to a welded 
tank meant calling upon all previous ex- 
perience to devise methods of speedy* ef- 
fective welding. By designing giant posi- 
tioners, which grasp the hull of a 30-tnn 
tank and turn it end-for-end and upside 
down* we have made possible the maxi- 
mum use of down-hand welding, provided 




ond only to that of the aircraft industry. the maximum and most efficient use of au- 
Calling upon our 30 
years experience in devis- 
ing training programs to 
supply workers to our va- 
rious plants, we organized 
a similar program in the 
aircraft division. Workers 
are being trained at the 
rate of 500 per month. Most 
of these trainees are sol- 
diers* wives and others 
from nonessentiul jobs. 

This program incorporates 
many of the features of our 
previous programs* includ- 
itig utilization of the public 
and vocational schools. 

So well is this training 
program working* that we 
anticipate no shortage of 
labor in spite of the fact 
that we are expanding the 



Trolley are lifted like 

toys by giant mines in plant 
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Filter Canister on Gas Mask 
Arrests Poison Fumes '/ 



tomatie welding and, where hand welding 
is required, insured a weld of superior 
quality. These positioners require far less 
skill of the hand welders than operation s 
of vertical or overhead welding. 

In another instance, seam joints in these 
tank hulls were improved so less* weld 
metal was required. This saved more than 
150,000 pounds of stainless steel rod used 
in welding armor plate + 

We found that bronze cast Connections 
on the fuel tanks of these juggernauts 
could be replaced with, less critical ma- 
terial, This saved 312,500 pounds of bronze. 

We also have saved more than 200,000 gal- 
lons of lubricating oil by perfecting a filter 
to rejuvenate and clean the oil after it had 
been used in M-4 tanks during testing. 

In the manufacture of howitzer carriages 
in this same arsenal, improvements in v 
processing have enabled us to increase our 
output more than 400 percent since Our ^ 
first orders, and to save considerable steel 
at the same time. 

The most outstanding example is in re- 
designing the cradle of the piece* which, 
under original specification^ ^vas machined ' \ 
from a solid rectangular steel bar. By hav- \ 
ing a 100- pound railroad rail rolled from ^ 
the proper analysis steel and welded to 
form the cradle, we reduced the processing ^ 
time from more than 20 to less than 3 man- g 
hours per unit and reduced the amount of 
steel needed by one half. 

Another difficult problem, which was^ w ^ 

slowing production and resulting in too j themselves have gone to war. Gas mask 
many rejects, was solved by the develop- '5 canisters arc being manufactured by the 
ment of a new type machine, which we calL \ " "" ' “ 



On* wwy coni go to wctf-lo male* g** mci(h- 

Among the- reasons cans arc missing 
from household shelves — in addition to the 
need to conserve tin — is the fact that cans 

, r ar T 



a l4 bor ornate.’* At one setting this machine 
does the boring, reaming and machining on u 
the cradle which formerly was done by 
three machines. Heavy rejects occurred^ 



millions. They contain a chemical filter 
that arrests poison fumes and passes only 
un contaminated air. Life rafts are equipped 
with cans of chemical powder which, when 
dumped onto the water, spreads out into 



under the old system due to moving the^j a yellow-green signal, visible to airplane 
cradle from one machine io another, caus- search parties. Cans also carry food, merit- 
ing it to bend microscopically, but enough cine, ammunition and other war material, 
to violate the fine tolerances required. The 
nerv development reduced the processing 
time from more than seven to less than 
four man-hours* 

Starting out with a policy of subcon 
tracting from the start, 
placed 6,500 contracts with 
tractors, of whom a bo ut three- fourths are 
in the small business classification, ¥o ex- 
tended to these firms the benefits of our 
organizational experience, and our techni- 
cal men helped them with production 
problems on jobs which they would other- 
wise have hesilated to accept. In many in- 
stances we even supplied them with jigs, 
tools and fixtures specially designed for 
their plants. We hove subcon tractors in 
227 cities, covering 26 states and ranging 
from one-man concerns to the largest. 

{Continued to page 1 5S) 



Scorned Wood-Pulp Byproduct 
'r. y y Finds a Promising Future 

-- H if Lignin, called the Cinderella of the 

w'e have so ftuyj^ wood-pulp industry because it was not a 
1,061 subcon- ■ good mixer, is a dark, chemically stubborn 
part of the wood that is left after cellulose 
has been extracted. But Dr. H, F. Lewis 
of the Institute of Paper Chemistry has 
found that by combining lignin with or- 
ganic acids, compounds known as esters 
may be formed. The resulting compounds 
have a wide range of properties. Some arc 
hard solids, others firm waxes. One, a waxy 
ester, is already being used to keep wood 
plastics from sticking in the hot molds. 
Other commercial applications for lignin 
arc suggested in the field of plastics, and 
In (,he mixing- of paints a^d printers’ Inks. ^ 
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Four-Minute Infrared Exposure Dries Warpaint 




For protection against 
weathering, American 
tanks being prepared for 
shipment overseas are 
given u coating of paint. 
Ordinarily the paint 
would not: dry for 24 
hours, but by use of a 
light tunnel, whose sides 
and top are studded with 
batteries of infrared 
lamps* the painted tank 
is dried in four minutes. 
The driver of the lank 
does not leave his scat, 
so rapid is the process. 



Drying: time for a tank's 
point is only four mifl- 
ut»S P in glowing tunnel 
of infrared light bulbs 



Amphibian. Jeep Crosses Water Under Its Own Power 



Called the army's most 
flexible war machine, the 
new amphibian jeep is 
capable of operation as a 
boat or on land. The 
quarter-ton, four-wheel- 
drive vehicle is built by 
Ford , and has a carrying 
capacity of five men. 
Confronted with a stream 
or other body of water* it 
simply plunges in and 
without further conver- 
sion propels itself across. 



Amphibian jftvp rigfrd tibt 
be ferried acroit weter; 
il jutf plunge* in, end 
propel* kite If a* a heal 




Four Explosives Arc Required to Propel and Set Off a Modem Shell 



Each round of ammunition fired from a 
big gun requires four separate explosives; 
aerial bombs require three. Firing a can- 
non requires* first, guncotton to propel the 
shell, which is not used of course in a 
bomb merely dropped from a plane. But 
both shells and bombs may use the other 
three. The most sensitive is like fulminate; 
it explodes when the shell or bomb strikes. 
If the fuse is set safe* this is all that hap- 



sets off a second, more powerful but less 
sensitive* called a “booster,” Tetryl is a 
typical booster. Finally, the explosion of 
the booster explodes the main charge* such 
as TNT, Cy cion lie, a new explosive for 
bombs and shells, explodes even faster 
than TNT, according to Dr. Alberto F. 
Thompson of Boston, Such a material ex- 
eils the maximum destructive effect, 
though its power i$ somewhat less than 
that of dynamite. 



pen^ If the fuse is “aimed/ 1 the explosion, 
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Russ Speaker on Skis Sends News to the Nazis 
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Rt(t Army traopi mcka wideEprend use of csunlenpropaganda lo inform the Nazi opponents of lh« truth (about 
Corman defeats-. Here a unil advances aver snowy terrain wtlh a speaker lo broadcast nuwi into enemy lines 
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Nazi censorship does not prevent the Red 
Army from informing the enemy , even in 
the front lines, about the progress of Rus* 
sian offensives. On the snowy northern 
front, Russian soldiers mounted a loud 
speaker on runners, so that it could be slid 



into a position from which a "Verbal at* 
tack 3 * could be launched at the Nazis* in 
the form of a detailed report about Russian 
victories. Such broadcasts across battle 
lines often prove the falsity of propaganda 
the enemy spreads among his own troops. 
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Radar Spots Enemy Ship and Plane in Fog or Darkness 
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One night in the Solomon Islands area 
an American battleship detected an enemy 
vessel cruising some IS miles away. The 
big guns swung around, uptilted and flung 
one salvo at the unseen target beyond the 
horizon. The Jap ship went down. Prob- 
ably Its crew never knew what hit them. 

The superhuman detector that spotted 
the Jap in the dead of night, then found the 
exact range for the guns* is the same radio- 
location device that sensed the Japanese 
bombing planes 135 miles away, headed for 
Pearl Harbor, Its name is Radar, until re- 
cently a War and Navy Department secret. 
The term means ‘radio-detecting and 
ranging,” In Britain they call it the radio 
locator, and credit it with helping to save 
England during the aerial blitz of 1940-41 
by detecting German bombers long before 
they reached the target and permitting 
E.A.F* fighters and ground defenses to 
prepare a reception. 

Effective in fog, storm and darkness as 
In clear daylight, Radar makes it possible 
to focus antiaircraft guns on Axis planes 
before they appear through cloud cover. 
It “sees* 1 with the speed of light. The Radar 
electron tube sends ultra-high frequency 
Waves out to scan the sea and air. When 
they strike a solid object they rebound to 
the transmitting point. Since the waves 
travel constantly at 186,000 miles per sec- 
ond, the operator can determine quickly 
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the distance to the target from the time 
elapsed in the beam's round trip from 
transmitter to target to receiver. The prin^j* 
eipJe is the same as that of the absolute<“ 
altimeter* used on some aircraft to indicate ^ 
the exact distance to the earth s regardless 
of sea level. 

Radar is used aboard American war- 
planes, warships and at coastal spotting 
stations. It was a factor in the great Amer- 
ican victory at the Battle of Midway. I 
can spot enemy vessels beyond the rim of 
the earth’s rurved surface * 

American scientists observed in 1922 that, 
reception from a radio station was inter- 
fered with by an object crossing the path 
of the signals. Not until 1925 was it dis- 
covered that radio waves of htgh frequency 
would rebound from a target surface. In 
1930 research engineers succeeded In pick- 
ing up signals reflected from airplanes 
overhead. In 1934 a method of measuring 
the distance between Radar transmitter 
and target was devised. 

It is no longer a secret that Radar played 
a vital part in stemming the tide of Axis 
conquest and storting the tide of victory 
for the United Nations. 




([Aviators saved several thousand acres of 
Florida vegetables from freezing by flying 
back and forth over the fields to keep the 
air in motion* 
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MOLDING iA, WOULD 



Airplane windows- ore made of a Iran 5 pa re nr, shaTtarprc-af ptailic. 
Some day homes will have plwllc panes rhal odmFr ullravipl^r light 




By Roderick M. Grant 

r PHlS story will bo out of date tomorrow. For nothing 
^ is so new as plastics. Count that day lost when no 
member of the prolific plastics family discovers a new job. 

They got their start in billiard balls and false teeth, 
hack in the ’seventies when a shortage of ivory from 
African elephants first menaced the American pool hall. 
They acquired a small boy's importance when Dr. Leo 
Baekeland concocted the phenolic compounds in. 1907, 
They bloomed into the glamor boy of industry in the 
distressing ’thirties, the era of pink plastic radio cabinets 
and glorified ash trays and translucent steering wheels. 
And now the glamor boy has gone to war. 

Man really began to mold the world to his own design 
when he invented the plastics. Until he conceived them, 
he used the building blocks of nature: wood, stone, clay. 

8 
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TOMORROW 

But the plastics do not occur 
in nature. They are man’s 
own invention* 

Plasties are the synthetic 
materials that can be mold- 
ed into permanent shapes. 
Clay is a plastic, but not a 
synthetic. 

They arc a prolific and 
versatile clan. They can be 
cooked to please any taste. 
They may be flexible or ri£- 
id t drab or colorful; they 
may have nearly the tensile 
strength of steel; they may 
have half the weight of alu- 
minum; they may be explo- 
sive or non-inflammable. 
Poor Conductors, they insu- 
late against electricity and 
heat. Plastic window^ panes 
filter out the sun f s heat while 
admitting the healthful ul- 
traviolet rays. There are 
thousands of plastics with 
uses ranging above 1QOJ3O0, 
and the only common de- 
nominators of them all are 
their name and their syn- 
thetic origin. 

This war which has taken 

Left, ihe gunner in tha Flex rejigs, 
mil of a Nflrlh AmprEcpn B-25. 6&^ 
tow r a RKD pmpgrty man beiet by 
smmiiei mud* tbit traniparanl 
pltttfit bridle far a movie sung 
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off the market some of the 
plastic baubles to which 
you had become accus- 
tomed has also laid the 
foundation for a plastic 
postwar world in which 
you may be clothed from 
head to foot 'in plastics, 
live in a plastic house, 
drive a car of plastics, fly 
in a molded airplane* 
There are planes today 
which have more than 200 
plastic parts; the molded 
aircraft, however, is not 
strictly plastic. It is only 
a close relative. Its mold- 
ed plywood fuselage was 
bonded with a synthetic 
resin, and probably doped 
or painted with a synthet- 
ic coating. 

Right now, the whole 
plastics family is in up to 
its neck. The moment war 
struck, the plastics en- 
listed faster than you 
could say methyl me- 
thacrylate., The soldier's 
tin hat acquired a molded 
lining that helps insulate 
his head against jungle 
heat and Jap steel. An 
army rifle got a new phe- 
nol - formaldehyde gun- 
stock. A former manu- 
facturer of artificial limbs 
started molding parts for 





Tdp r machining a bearing made of 
JVlknrta, a WijsHnghouse laminated 
plo&tfcj which wi|( carry a million 
pound load in a sleep mill, iMwcaria 
if maided un-dwr 6.000 lbs. pressure 



KoroseeF I Lib mg made by B. F. Ge&d- 
7ich Company ii flexible. - */ 

Expansible plastic piping Uke ihk* W . 
may solve p-rehlemi of frozen pipesU/- *r 
in postwar homes; Iranspatenl lubes 
0 T 4 aHe manful in tJnsmitbl industry 

The DuPont thorl below gtuei 1 1 sug> / > 
gear ion af thp myliLlud^ of pFostk^" 
applications in the modern airplane 
— and ih-e number graws rapidly o%. “ 
plastic* rr-plncn thv mefallk park 




BEARINGS' TIGHT FIXTURES: 
BUSHINGS,- BUTTON FIT- 
TINGS; C A Sm VENTILATOR 
FIXTURES; RADIO KNOB 
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I S ADI D MAST - BASE, MAST. CAF), SIGNS 
(ILLUMINATED'!; ANTENNA MASTS: NAME 
PLATES; WlhrDfvlilELDSr COMPASS HOUS- 
| IMG, WHEEL HUBS; COIL PASTS; INSTRU- 
MENT CASfS; RACNQ DIHfCTICiN FINDING, 
HOUSING,- CONI SQL STECKr THROTT LE 



CONDUITS FOR ELECTRICAL 
WIRING, INSULATING WASH- 
ERS; RUILET5: BUTTONS,: 
Guides,- tubing 



PLASTIC parts on airplanes 

landing LIGHT COVERS; rAflif TOfSr 
INGIME COWL flAP CONNECTOR : 
■ DUST COVERS; SWITCH HU USING 



NOSE WUEELi Ht 
DLES; SIGHT GAUGESr 
PROPELLED SLLRFACEj- 
CQNTHOL OU AO» 
HANTS; DISTRI9U7GR 
FARTS; DUCTS; 
FILLERS 



ThmughauF Efil<ii-- Aijph:i-r 



I TRIM TA| : ANftNNA HOUSING; DOME 
UGhT LENSES; WINDOW FRAMES: WASH 

basin Splash boards.: cabie guards,- 

WINDOW PANES 



FUEL GA LUGE,- BUMPER PLATER 
STOPS; LAMP BOX. AUER ON 
control CROSS,- Quadrant 
CABLE TRACK 



■i- 





wb* this, trtinifsorfrrtl cart&py far can experimental glider 



Dlaffrara. raurtcsy itoJcdHo 



long- wearing plastic bearings, and ship- 
wrecked men adrift may attract rescu- 
ers with a plastic- housed electric light 
floating beside the life preserver. Even 
the army bugle has given up its two 
pounds uf brass, and you can almost see 
as well as hear “taps" flow through the 
new ten -ounce plastic bugle. You prob- 
ably won't be up in time to see reveille 
emerge on its acrylic resin or cellulose 
acetate note. 

The plastic dan comprises a number 
of families^ most Important of which arc 
the synthetic resins (alkyds, phenolies* 
ureas and vinyls); the cellulose family 
(acetates, nitrates and ethers) and the 
proteins (casein, soybean, etc.). 

They are divided into two types — 
cold-molded, and those molded under 
heat and pressure. And the hot-molded 
plastics may be thermoplastic or ther- 
mosetting. Thermoplastics arc molded 
under heat and become rigid when 
cooled, but have the advantage of being 
softened for remolding again by re- 
application of heat. Thus your thermo- 
plastic dentures can be refitted. The 
thermosetting plasties* which include 
the phenolics and ureas, acquire per- 
manent rigidity under heat and cannot 
be remolded. Being thus impervious to 
reheating, they can be 
used where heat resist- 
ance is desired. Among 
the thermoplastics are the 
cellulose acetates and ni- 
trates and the vinyl resins. 
There are also various 
methods of molding: cast- 
ing., compression and in- 
j ecti on mold i ng r ex tr usion* 
and others. Rods and 
tubes, architectural and 



The diagram thawf praceft of 
eamprenioii (lefi) and injecllan 
maiding (right), Gelaw, a plas- 
tic violin far Hollywood mo via 
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a gunsighf, Plastic insulation re- 
placed rubber in n war fought by 
electricity. Yankees on the desert 
carry six pl a stic eyeshields for 
protection against sand and glare; 
scratched or damaged ones can be 
discarded for a spare. Every new 
battleship has more than a thou- 
sand plastic ports. The man at the 
Nurden bombsight and the man in 
the "stinger” of a Flying Fortress 
look through methyl methacry- 
late windows that neither shatter 
nor crack. Mortar shells have 
plastic fuse caps. Torpedoes wear 
plastic detonators. Warships have 
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Ford Wolor Company molds plastic cups ’l 
for la lex ha trail at Ford robber plantation *, 

decorative trims and moldings are 
extruded like toothpaste. 

The cellulose family is the old- 
est. John Wesley Hyatt, an Amer- 
ican, was hunting a solution of the 
ivory shortage in 1870 and pro- in- 
duced Celluloid from the marriage^ 
of camphor and cellulose nitrate- T . 

His Celluloid billiard balls ush- 
ered hr the era of Celluloid collars 
and dental plates, pocket 
dars and inflammable combs. 

Within 20 years Celluloid had 
25,000 recorded uses, and in the 
year 1890 it became the basis of 
continuous photographic film, and 
thus the father of Holly wood. 

The phenolic family is the larg- 
est. It was bom as Lfc Bakelite n 
of the condensation reaction of phenol with formaldehyde. 
They have done a fabulous business in electrical insulation 
and telephones and automobile parts. 

The proteins are both old and new. Plastics from casein, 
the protein in milk, have been known since 1870 but com- 
paratively important only since 1923. Small boys of 1925 
can remember the skepticism with which they greeted 
the news that fountain pens were made of milk. Com- 
bined with formaldehyde, casein forms a virtually un- 
breakable plastic used in bombers, buttons and buildings. 
Casein is also the basis of textile fibers, and your new 
casein coat may be a cousin of the buttons it wears. 

The youngest of the family are the plastics from soy- 
beans and corncobs, coffee and bagasse, the waste of the 
sugarcane fields. Soybean plastics were dramatized by 
Henry Ford in his molded car with upholstery of soybean 
textile fibers and outer panels that resisted the blow of 
an ax. Scientists at Ames, la., ground bagasse into a fine 

At tight, a 12-paund ball drops 10 fae-t but foils to break 'n-inth 
$ha^t qJ Lumarilh r plastic used for warplane turret*. The faur-foat 
tub ci flf Dilicfc plastic, below* pro to irtlulata alectrk tranifarme/i 

(^anUiucntaL-Dlam.ond. Fibre Co. 



Ci-teDH* CtlltalQld CoFfr 

powder, chemically treat- 
ed it and produced an 
inexpensive molding 
powder susceptible to a 
thousand uses. After 
burning millions of bags 
of surplus coffee over a 
decade, Brazil has begun 
to fabricate plastics of 
cafelite, a molding pow- 
der from coffee beans. 
Your after-war wail- 
board and electric light 
plug and radio cabinet 
may be made of it. In the 
same manner many here- 
tofore waste products of 
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Wright Aeronautical saves 100,000 
pounds of aluminum a month by substi- 
tuting phenolic plastic engine parts that 
are molded in one operation* where it took 
five steps to form the parts of aluminum, 
WestLnghouse produces a laminated 
plastic, Micarta, that can form a decorative 
mantelpiece or the bearings for a sub- 
chaser's propeller shaft, A SQ-pound Mi- 
carta roll neck carries a million-pound 
load in a steel mill, supporting a giant ro- 
tating roll 

What started with billiard balls and 
false teeth has gone a long way afield. This 
child of the chemical industry is yet in its 
infancy* but it gives promise of prodigious 
growth wdien material shortages cease to 
hem it in. Plastics have seized wartime 
opportunities to replace tin in toothpaste 
tubes, to rival paper in transparent pack- 
aging, to substitute for rubber in water- 
proof coats, for leather in soldiers' heels* 
The government printing office uses plus- 
¥4 tic halftones instead 'of cop- 
JC^per cuts. Models made of 
■ \ * tough transparent plastics 

* let engineers study internal 

hj mechanisms In motion, or 

hw S .the flow of gases. Similarly, 
^'transparent plastic piping in 

* chemical plants allows con- 

r ^ {tinual observation of proc- 

B % ^psses and the flow of fluids. 
^ thermoplastic pipe can be 
apart and then weld- 
'ft “^cd together again in a min- 
Jj.nM m i. ute simply by heating the' 

m * ends to the melting poi nt and 
Jm \ thrusting them together. 

If we are some day to mold 
ylflr jgu ■ a bright new world, plastic^ 
|lj H - will play a major part in it. 
f ijr \n ■ Gustav Egloff, petroleum 

Utmindlad skis are m^cl for the 
army "paraibiM" by Duns plnjtie* 



Gas masks are Oils of lha hun* 
druids ef wartime plastic pnsd- 
u«h. ThetO ore velunlesr fire- 
men at a W**tintjhoiJ** plant. 
At rlghr, a hauiewife fruit 
in K^roioal to keep it fresh 



the farm may serve useful 
and profitable ends. Corn 
cobs, sugar stalks, straw, 
oat hulls, sawdust all have 
promise of a brilliant fu- 
ture in a world of plastics. 

You can step into the 
‘‘bakery*’ at the Vc&a 
Aircraft plant in Califor- 
nia and see the chef in tall 
white hat cooking a batch 
of “nut bread” for the 
factory shop. The “dough" 
is a liquid I'csin made 
from ground walnut 
shells, and it's actually 
cooked two to eight hours 
m a standard bakery 
cookie oven. When it J s 
done, the plastic “nut 
bread” goes into the tool 
shop to he used as a drill 
jig or shaper block or a 
forming die that will 
stand four tons pressure 
per square inch under a 
hydropress. Forming dies 
of walnut-shell flour 
shape Plexiglas noses for 



bombers; Plexiglas is an 
acrylic-resin plastic. / 
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scientist, says plastics have made this era 
“the renaissance of color/' He sees ahead 
an architectural period in which we shall 
turn away from the drabness of gray ce- 
ment, natural stone, red and yellow bricks 
and adopt plastic building materials in col- 
ors as beautiful and more practical than the 
precious stones whose colors they imitate. 

The plastics industry that has grown like 
a young giant under the stimulus of war 
docs not expect to diminish its capacity 
after the war. Instead, it will fight for a 
vaster peacetime market. Kitchens and 
bathrooms may be finished in lustrous 
plastics that will need no upkeep, for color 
is inherent in them. Awn ings^mav be of 
rotproof synthetic texfiksT^Draperies may 
be colortast and fireproof synthetics. Plas- 
tic window, panes and screens that let in 
ultraviolet rays and resist breakage better 
than automotive safety glass are already 
available. Flexible plastic water pipes will 
expand but not break when the water in- 
side freezes. Vinyl resin plastics will re- 
place rubber in many uses, and perhaps 
we shall wear waterproof plastic clothes 
and dispense with umbrellas. The stuff 
they use to Insulate battleship cables may 
one day be used by the housewife to pre- 
serve food in transparent bags sealed with 
a flatiron. 

YouTI never know where plastics are go- 
ing to bob up next. You can be fitted with 
a plastic ear plug, or p to get back to false 
teeth, your dentist can supply new plastic 
dentures so tough they'll bite a pencil in 
two. 

Perhaps the strangest plastic operation 
happened to a duck. The mallard had a bit 
of a broil with a snapping turtle and came 
off without the upper half of its bill, A 
dentist came to the rescue, took appropri- 
ate measurements, and the duck regained 
its dignity with a new pink plastic upper. 



$10 Home Food Dehydrator 
Uses Bulbs and Fan 
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Hpifiamcide cabinet liouse-i ibis dthyd ruling unit 

With the aid of a homemade cabinet, 
some electric light bulbs and an electric 
fan, the Victory gardener may also be- 
come his own food dehydrating expert, * 
Shelves are provided for the fruits or veg- 
etables, with light bulbs furnishing the 
heat, and the fan circulating air necessary 
to preserve foods for months in advance. 

The entire cabinet can be made for as lit 
tie as $10 and operates from an electric 



light socket, according to Uni versity of 
Te nnessee and T ennessee Va 1 leyAli Qiority 
f^m^experts" whcT3esign¥cL it. ' " ./ 

Nazis’ Six-Motored Transport Carries 130 Men or 11 Tons o (W 

Latest and largest 




of 

it 



Germany's so- 
called “powered gliders" is the Messer- 
schmitt “Me. 323. lp a six-engined transport 
WLth multi- wheeled undercarriage for 



landing on rough ground. The motors are 
French Gnome- Rhone type, each of 700 to 
300 horsepower. The plane can carry a 
22, 000“ pound load or about 130 men. 




* 
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«f ALLIED VERSUS 



SERVICE CEILING AND 6QMB IQ AD 



lAtH REP*EWNTi ONt TON 



FLYlMG FOHTfFiS- 



.UHiPATQR 



FOW WU^ JfjCK 



HALIFAX- --JU ?0 



Charts by catirUss cf Tlir Nrw York TJmep 

American F*rtresifii arod tiberaiors aie designed fp fly higher and farther them s 1 m - 
il-or big) bart-be-rs; the laPesJ made! of Fortrij-s.* will carry a muck heavier load 



SERVICE CEILING AND BOMB LOAD 



f*c+i EDMS RtPiESfNlS ONI TON 



_50yO«aZI 



Lnoding medium bam hen have ihe jam t ceding. The bomb loads shown here are 
extreme for tap speed and range a# Ikpiq planei. The Marlin- Majpuder is ihe fastest 



SERVICE CEILING 




ARMAMENT 

CANNON MACHINE GUNS 

AIRAtDft** 'b 'it tilt*. 

IrChINihG "V 

mUMiCamF ^VVb *(t ftttftfttf.lt 

Ipit™* Vb ft ft ft ft 

^eSUHWTHMin IW s b 

rocst wuif m Vb ft ft (L A A It 

MITSJIlLHI JEIO Vb Aft 

MAGOTA ieeo VTfr fCfh 



These fighlen ran reach stibsl rata sphere levels far above zona of their best pef- 
fermanes, Aiiidgrrf ai at moment ihsy carry limit? Speed, range and maneuverability 
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AXIS PLANES o c 




Speed of the heavy bamben Ti about even, b \jt loads Greater range of Allied bombers is due to pre-war 

and ranges of Ihese plane s Will vary at some speed develop men* of tbit type and mare powerful engines 




These medium bombers aannof maintain maximum Fast medium bombers like the Marauder have shorter 
speed shown with full ioods on long distance mission* range then planes like the North American MitchtH 




Under ideal conditions for each fighter, the speed* Great range of Jap Zero is due to fact of armpimenb 

Ore not far apart. Uest fighlmg levels vary greedy jmoll Rropower; extra fuel tanks also stretch range 
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Power Plant’s "Spider” Rides Underslung 



Car 




"Spider" is really hub and s pokes of rclor far hydroelectric generator 



Transporting bulky 
equipment over rail lines 
whose tunnels and bridges 
provide limited clearance 
frequently tests the in- 
genuity of railroaders. A 
“spider,” the hub and 
spokes of the rotor, or re- 
volving unit, for the hy- 
droelectric generator at 
Grand Coulee dam p had 
to be carried 3,000 miles 
from factory to damsite. 
It was carried in an un- 
derslung freight car, with 
some of the spokes pur- 
posely made shorter* to 
assure clearance during 
the trip. Extensions were 
to be added to the short 
spokes at the point of in- 
stallation. 
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I^avy^s Winged Sub Chaser Drops "Ash Can” or Torpedo 

* Nautical version of the 
Hr bomber the British des- 
- Ignate the Ventura is the 
Navy PV-i* long- ran g- 
ingj twin -motored patrol 
plane manufactured by 
Vega Aircraft Carp* for 
the United States Navy. 

Hailed as a promising an- 
swer to enemy submarine 
threats, the big plane car- 
ries either “ash can” 
depth charges or a stand- 
aid torpedo, and is 
equipped with droppable 
fuel tanks beneath the 
wings, to provide addi- 
tional range. Though 
supplied to the Navy for 
operations against enemy 
sea craft of all types, the 

plane is based on land, and as a safety fea- ately called iA 01d Boomerang" because of 
lure it will land under 80 miles an hour, its ability to return, though 1 
The craft closely resembles the Lockheed aged. The FV-1 is powered ’ 

+ Hudson, the plane British fliers affection- horsepower Pratt &l Whitne* 
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Bristling wilH gum, heavy with TNT ii this nemesis of ihe Neii submarine 
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h-Speed Saws Burn Metals Apart Without Altering Their Temper 



Aluminum and stainless steel sheet, as 
weU as hard steel up to tine inch thick, are 
being friction-cut to form aircraft parts at 
a Bell Aircraft Corporation plant by use of 
band saws operated at tremendously high 
speeds. Hardness of the saw or the metal 
to be cut Is immaterial. Actually, hard steel 
cuts more easily than soft, as the saw., op- 
/O era ting at a speed of 10,000 to 13,000 feet 
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per minute, generates friction by the slid- 
ing action of dull tooth to melt the metal. 
Friction cutting generates tremendous heat 
at a very small point, but the heat at the 
edge of the metal is so slight as to be neg- 
ligible, and temper of the material is not 
altered. Operators can hold the metal in 
the ail 1 while cutting, bo slight is the resist- 
ance of the metal to the speeding saw. 
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Exercise in Oxygen Mask Balks Pilot’s "Bends” 




IJ Dn-nit7Cgemz in a," Id eliminate the bubble* associated willi the bends, is done by exercise in oxygen masks 



“De-nitrngcnizing" is what hlgh-altitudc 
pilots call the procedure of exercising while 
breathing pure oxygen, before submitting 
themselves to high- altitude flights, or sim- 



d anger of contracting "bends/' similar to 
the dangerous ailment that afflicts tunnel 
and caisson workers and deep-sea divers, 
after exercise on an oxygen intake. Fur- 



ilar tests such as Boeing , Aircraft conducts 
in its stratu -chamber. Science has found 



pose of the routine is to remove nitrogen 
from the tissue, since the bubbles ol nitro- 
that such altitudes may be borne without, gen are believed to cause aero- embolism. 



Jeep Flies to Battle in Glider and Rolls Out Ready to Fight £ 



"Silent birdmen” they 
call the crews ol the glid- 
ers — the men who will 
rid q the air in unpowered 
ships to land on enemy 
soil. And along with the 
airborne Fighters will go 
the omnipresent jeep,, 
roaring out of the nose of 
the glider after St lands, 
carrying half-a-dozen 
picked shock troops. Mo- 
bility behind the enemy’s 
lines is assured by that 
motoring jack- of- all- 
trades, the tuck a way 
transp o r t that carries 
fighting men with it 
wherever it goes and can 
travel on the roughest 




terrain. 






Glider '3 npji? 1 eft* ic allow exit of jeep-lead of Yanki^.iel for a scrap 
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MENCE FIRING 



Flonliing lb flight deck af a U. S. mrjraft carrier, a row of 
cirilicmcrttfr <|un5 sends □ hail of buffets skyward in target 

pruelice. Below, lookouts, atid signalmen In iauV-Silsrt kwp b 
vigil far Ihe eneoiy cmd use blinker far me stages between ships 




“1 OAD!” shouts the gun cap- 

^ lain. The ^un crew springs 
into action. The breech of the 
8 -inch rifle is jerked open. A 
250-pound shell is slipped into 
the glistening barrel — followed 
by powder bags. The charge is 
rammed into place and the 
breech slammed and locked. 

“Ready one!” sings out the 
gun captain and the report is re- 
layed to the fire-control center. 
The first shot is about to he Fired. 

“Stand by!” The men freeze in 
position and the silence is cut by 
two sharp buzzer signals. 

'"Commence bring!” 

“WHOOM!” 

All the varied and complex, 
jobs performed aboard a man- 
o-war have but one goal: to get 
the ship into position so that the 
gunners can slug it out with the 
enemy.. For a brief moment in 
battle, the gunner is king. He 
speaks with a defiant roar of 
flame and steel that symbolizes 
the power of the U, S. Navy. 

Millions of dollars went up in 
smoke and millions of man- 
hours were spent in the toil and 
sweat of gunnery practice before 
December 7, 1941, But it gave 
the U* S. Navy the best gunners 
* * 
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in the world. And now as our 
bluejackets blast the Japs in 
the Pacific and the Germans 
and Italians in the Atlantic, 
this peacetime investment is 
beginning to pay dividends. 

In the several * l battles of 
the Solomons, 1 ' for example, 
which raged around those 
tropical islands during last 
fall and winter* American 
guns and gunnery proved su- 
perior to the Japanese. When 
warship met warship, it was 
the Stars and Stripes that 
emerged victorious in almost 
every encounter. 

The weapons of American 
warships range in size from 
deep -throated lG-inch battle- 
ship guns — which can toss 
tons of steel and TNT more 
than 2D miles— to the 3D- cali- 
ber Browning machine guns 
of coastal patrol vessels. In 
between are many sizes — all 
with a special job to do. 

When a gun is fired, tre- 
mendous pressures are neces- 
sary to give the projectiles the 
required muzzle velocity. In 
some of our largest naval 
guns, tins pressure is about 
36,000 pounds per square inch. 



Above, training a live-inch gun-. Below, servicing n-rtr gf |he three- 
inch dual-purpose guns an a cJestraygr g n cOoiM convoy duly 

U. S, H'Avy photoa 
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A shell from a 14- or 16- inch 
gun. for example, emerges from 
the barrel at the rate of 2,0t>0 
miles an hour. 

The best brains of American 
scientists and naval ordnance 
experts, therefore, have been 
titled upon to develop steels 
which are strong enough to with- 
stand sue It bursting pressures. 
Because of durability and tough- 
ness, forged steel, nickel steel 
and vanadium steel are used in 
the manufacture of guns for the 
navy. 

The 16- inch gun is at the pres- 
ent time the Largest, naval gun in 
use. Our newest battle wagons, 
such as the giant 45 T (W0-Um bat- 
tleship Iowa, cariy nine of these 
monster rifles. Each weighs 
about 125 tons and tosses a shell 
that weighs around 2J(HJ pounds. 
Each shell fired costs the tax- 
payer more than $L ,2 00— $300 for 




A gidnf crane picks up a torpedo bomfatr tike a toy ic iwing 
ir abetiref the deck of on CUrtrftfl Carrier. Lankgyts on t h r. car- 
eer (below) keep watth at many p&pr»ti H iconning the koriion 
with powerful l^lu-scopni and* binoculars for ahipi and planet 




the projectile and $BQ0 for the 
powder, to say nothing of wear 
and tear on the gun itself. 

Naval guns are of two kinds 
(1) radiai-expanded guns, usu- 
ally less than 6 inches in diam- 
eter, and {2) built-up guns* 
usually 6 inch ns or larger. 

Radial -expanded guns are 
built in one piece — expanded 
by inside pressures. Because 
of mon obloe k const ru c t i o n, 
such guns are of greater 
strength and less weight than 
built-up guns. This type of 
construction can be used only 
for guns up to 6 inches in di- 
ameter. however, because flaws 
develop in larger guns. 

Built-up guns are of differ- 
ent parts, consisting of a liner, 
a tube and successive hoops 
fitted as tightly together as the 
rings of a tree. Building guns 
in layers allows both i nside and 
outside to be subjected to the 
same pressure. A single thick 
tube might be cracked on the 
inside before the outside felt 
the pressure. In addition, it is 
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in the story of naval gunnery, Training 
gun. crews is just as essential And here's 
where (he American love of teamwork is 
put io use. In Us essentials, building a 
first- rate gun crew is Ike building t± 
smoo th - wo thing foo tba 1 1 team . Eei eh m n n 
has a job to do and a split -second error 
will throw the whole team ofT stride. 

The gun crow i_s divided into the “load- 
ing crew 1 " — consisting of the gun captain, 
the plugman 1 the I'ammer man. shei linen 
and powdermen; and ttie^ £l gun -pointer 
group ?t — the pointer, the trainer and the 
sight -setter. The loading crew might be 
likened to the linemen of a football team. 
They clear the way and get things set 

Running up a ft a g r .tgnnl fpr intr-j-vhip C-flmmurtiCation 



easier to locate flaws in a thin tube than 
in a thick one* 

When a gun has token final shape, spi- 
ral grooves arc cut on the inside surface 
of the barrel* These grooves are called 
riflings Lind give the shell a twisting mo- 
tion like a well-thrown football. Thus, 
greater accuracy is possible than jf the 
shell were tumbling haphazardly through 
the ait\ 

After a gun has been rifled, it Is 
smoothed ufh shaped and inspected- — then 
sent to the proving ground to be proof- 
fired. The proving consists of bring an 
Overcharge of powder. If it meets with 
the inspector’s approval, the gun is then 
ready for service on one of the many ships 
of Uncle Sam's growing fleet, 

But buitding guns is only one chapter 



Abpvo., ci Ndvy machine gunner lines up the iaghis, 
Below, ihe crew of a Be fens AO-miELimgler twin mount 
□ntEnir croft ^on standi by for nation while in ko$- 
iilt waters, Clijlj pf stigll* Jine ihe armored nnil 
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ing of John Paul Jones, 
there's no better job 
aboard sh i p. Gunne r T s 
mates proudly wear the 
emblem of their profes- 
sion — crossed guns on the 
sleeves of their uniform* 
During pre-war days, 
target practice was held 
every year by the Amer- 
ican fleet, Long range 
battle practice at 16 miles 
or more tested the effi- 
ciency of the ships for 
actual warfare, while 
short range practice at 
1,600 yards qualified men 
as gun pointers and train- 
ers and tested am muni- 
lion, Night battle drills, 
antiaircraft drills, tor- 




On ihe fiDvigating bridge el ihe battleship Marik 
Curotina fabtiwaj ihe ftWiccul iva cFFicnr roparFt to 
ike cap Pa ip: JJ J3ncidy lor firing, sir." At right, 
ill w i wifi forward rurrets of one of our big ships- 



for the gun -pointer group which does 
the actual aiming arid firing. 

Not every bluejacket is temperamen- 
tally fitted to be a member of the gun 
crew. For that reason, navy gunner's 
males arc hand-picked. They must be 
quick- thin king, skilled En their duties 
and cool-headed. They are given thor- 
ough training, not only In their own 
jobs but also those of other men in the 
crew. 

Gunnery is a dangerous job. Gums 
sometimes misfire, causing deaths and 
injuries. A gun turret is one of the most 
important targets of the enemy. But 
for men who have the dash and dar- 



pedo drills and special 
drills prepared the blue- 
jackets for any emer- 
gency, Every effort was 
made to simulate the ac- 
tual battle conditions in 
which the men now And 
themselves. 

Cash prizes were 
awarded the gun crews 
(including the handling 
room crews) which made 
standard scores at short 
ranges* and to fire- con-* 



A s-poplornj rid ns ihc tat-npull 
betide fhe loudspeaking gw ns of 
The U. S. heNlleskip California 
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trot, depth charge, torpedo -con- 
trol rind antiaircraft control groups 
that showed special merit. 

First prize was 510 per man and 
second prize was $5 per man, 
■Winning ships were given the 
right to paint the highly^ coveted 
navy “E*‘ (for efficiency) on their 
gun turrctS] while members of ihe 
winning gun crews wore a white 
block “E ,r on their uniforms. 

Aboard Uncle Sam's battle- 
wagons, powder and shells are 
stored in specially constructed 
compartments below decks. These 
rooms are fully protected by ar- 
mor and are located its far away 



vfl ^ • . 



AthcltO^cIbd firfc fight* fi ^lanft reedy fei CittiOn ai □ Navy 
plan^ rail! dang the deck of O Cfirlflth &Blpw r c 2 Q~mm. 
OerjLkon gun* best protection g gainst low-flying aiierafl 



Right, fhrec tailors dean 



Cruiser i 



gurt 



from engines and boilers as pos- 
sible, Ponderous belt conveyors 
carry the ammunition to hoists by 
which it is lifted to the guns above. 
A number of safety precautions 
reduce the hazards of handling 
ammunition, and powder rooms 
can be flooded quickly with water 
in case of emergencies. 

Ammunition for the big naval 
guns is generally of two types: 
case ammunition. and bag ammu- 
nition, Case ammunition, used in 
the smaller guns, is all in one piece 
like the cartridges used in hunting 
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Th* multiply pompom 1,1 inpfhmB gUFI— "Chicago piPnft" Ift *h» BrTiith— E$ dr.ad\y t Q planet attacking Igw 



rifles. Bag ammunition, on the other hand, 
is used in the larger guns and the projectile 
and bags of black powder are placed in the 
barrel separately— somewhat like the ball 
and powder of old-style flintlock rifles- 

Projectiles are of several types, accord- 
ing to how they arc used; 

(1) Armor- piercing shells are used 
against heavily armored enemy ships. 



These projectiles arc a massive piece of 
me Lai — containing a cap of specially hard- 
ended steel. Only a fraction of the total 
weight is the bursting charge of TNT r 

(2) Common shells are the same us ar- 
mor- piercing except that the metal is thin- 
ner, thus allowing a larger powder charge. 
These shells are used against enemy ships 
that not Sieavily armored. 

(3) TaTgei- practice 
shells are of the same size, 
weight and shape as com- 
mon shells* but are made 
of cheaper materials. In- 
stead of a bur -sting charge 
they are filled with sand 
or other heavy material 
to bring the shell to the 
proper weight. 

(4) Nonricochet shells 
are flat- nosed projectiles 
with a large bursting 
charge — used principally 
against submarines. They 
do not skip across the wa- 
ter like some types of 
shells, but plunge be- 
neath the surface. 

(5) Shrapnel shells are 
thinly walled and filled 

A saamcin flrit etatt ServiCfi <s 
fmell gun on the IndianappiS* 




24 



POPULAR MECHANICS 







With small iron balls. They create a hail i>F death 
when they burst over an enemy ship at a height 
of 50 feet. 

(6) lllaminating projectiles are fitted with a 
time fuse. When the shell is exploded, il releases 
a small parachute carrying slow-burning powder. 
If looks for all the world like a 4th of July rocket. 

Modern naval guns have great ranges arid can 
be fired extremely rapidly. As a mutter of fact, 
they can be fired farther and more rapidly than 
they can be accurately controlled. In actual bat- 
tle, guns of our biggest warships are fired at dis- 
tances of 16,000 to 32.000 yards* according in the 
target and the visibility. In proving ground tesLs, 
some of our more modern weapons have fired 
much farther. 

The secret of accurate gun- 
fire is “fire control,” This means 
a system of controlling the fare 
of the guns — not fighting fire as 
some civilians think, 

It is a complicated system in 
which range finders, directors, 
telescop es h rangekeepers and a 
whole battery of electrical 
transmitting* repeating and re- 
cording instruments are used to 
put the shell on the target. Fire 
control is one of the most close^ 
ly guarded secrets of the U- S. Navy — rank- 
ing alongside the Norden bombs ight and 
Radar as the No* 1 “hush hush” subjects 
of the war, 

An enemy fleet — its ships maneuvering, 
twisting and turning several miles away- — 



En route io Africa a sailor lines yp bftltt of "calling wrdt" for 
I He enemy — .$0 Ctilibor bullets to be fed in Id a machine gun 



is a most difficult target to hit. But Amer- 
ican naval gunners with modern guns and 
fire control equipment, have already made 
impressive scores. And they're just itching 
to get within shooting range of more enemy 
ships, the bigger the better. - > 



Steel Lifer aft Carries 20 Men and Is Propelled by a Sail 




Lives of hundreds of seamen on 
torpedoed merchantmen are ex- 
pected to be saved by use of a steel 
liferaft, approved by the Coast 
Guard as suitable equipment for 
merchant ships sailing into war 
zones. Designed to carry 20 men, 
and with greater safety and com- 
fort than other rescue craft* the 
liferaft boasts n covered cockpit 
and sailing and steering gear. 



Find Rare Metal Rhenium 
In. Steel Mill Flues 

Useful amounts of rhenium t a 
rare, silver- colored metal heavier 
than gold or lead, have been dis- 
covered in the flue dust of steel 
mills. Isolated in 1925, the new 
metal, which has secret war uses, 
resembles tungsten, molybdenum p 
and manganese. Among all met- 
als* tungsten alone will sland more 
heat than rhenium before melting. 
1 1 has electrical uses, and is a cata- 



frtetal sailing liferaft far merchantmen _alsa has ties ring gear ly St ill Certain chemical pl'OCeSsCS. 
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All-Weather Training Plane 
Uses Skis and Wheels 



Sera«[^ bry*h*f pjf Hen 






i a !&gi into reservoir 



Wheili sr ikii may be lowered to land the "Swoose" 

Skis that retract several inches when 
landing wheels can be used are snowy- 
weather equipment for the ^wooso .” nick- 
name of an all-weather combat trainer 
built by North American Aviation. Inc, 
Even the tail wheel of the plane is equipped 
with miniature skis to prevent its digging 
Into the surface in the event of a landing 
in a snow-covered area 

Pollen I % "Stolen” From Bees 
As a Rich Vitamin Source?'/**' 

- Pollen gathered by boos has been found 
to be a rich source of vitamin A, the B- 



compbx, and vitamins C and E. Additional 
research at Oregon State College shows 
that pollen contains more thiamin than any 
other food except brewer's yeast An in- 
genious trap designed at that college ^robs” 
pollen from bees as they enter the hive. 
"Bee bread” made within the hive from 
pollen is absolutely essential to the well* 
being of young bees, therefore not all of it 
may be taken. But it has been found that, 
one colony of bees can provide excess pol- 
len sufficient, when mixed with soybean 
flour, to feed 50 bee colonies. The pollen 
trap consists of a double layer of hardware 
cloth which scrapes the pellets from bees' 
legs as they enter the hive, the pollen fall- 
ing into a reservoir below. H. A, Sculleri, 
bee specialist at the college, estimates that 
if all hives were equipped with such traps, 
bees in Oregon alone could produce a mil- 
lion pounds of pollen as a sideline to their 
main honey output 

Palm-Sized Tool 
Can Be Carried to the Job 







TJny Jemei^rtfrliier plufjs into ne-areil frlettiie cutlet 

To demagnetize tools without the neces- 
sity of removing them from the scene of 
work, a portable demagnetizes small 
enough to fit the palm of the hand, may be 
plugged into any 110-volt, 60-cycle circuit, 
and operated by pressing a finger-control 
button. The device is drawn over the tools 
or parts to be demagnetized, and by turn- 
ing it bottom up it may be used as a bench 
unit. 



CYou can obtain additional information 
about products described in this magazine 
by writing to the firms Dated in the Where- 
to- Buy- It index , Say You Saw It in Pop- 
ular Mechanics, 
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Twin Barges Ferry Tractor Ashore From Ship 
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Such heavy machinery m Ira^Qit and build friers, needed immediately 1o build airft«ldc or prep carp: 
the ground far canronmemts, are landed diretliy behind invading troop* by landing-barge ferry 



Building an airfield or cantonment from method of rushing such machinery ashore 
scralch is often a rush military job that right on the heels of invading forces has 
calls for the use of such heavy machinery been worked out by using self-propelled 
as Diesel-powered true tors. But the mat- landing boats. The tractor is slung on a 
ter of getting a tractor from ship to shore platform between two boats, and they fer- 
where no docking or crane facilities are ry it right up onto the sand, from where ii 
handy might stump the inexperienced. A can roll ashore and begin its work, 

t , ? 

Portable Plane-Control Tower Used at Auxiliary Fields 



To direct takeoffs and landings of planes 
at auxiliary airfields that are not equipped 
with standard control towers, a portable 
unit has been put into operation. It is 
transported from the home base to the aux- 
iliary field in a jeep n and can be placed in 
service by one man in less lh an a minute. 
The complete equipment, plus a service 
battery and a spare, is mounted on a two- 
wheel chassis. The unit generates its own 



power P thus eliminating any electrical at- 
tachments, Before its development, the 
custom was to use a “control plane/' sta- 
tioned on the ground, to transmit messages 
to pilots, This often resulted in wearing 
down the control plane’s battery to the 
point that it would not turn over the pro- 
peller, leaving the control plane useless 
until a new battery could be obtained or 
the old one recharged. 
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Carried in v jeep and ready far operation lei* ihan a minute after it arrives at Sn auxiliary Raid, 
this porlahlfc toolra-H tower law! grounding a plane merely la uib its radio for message* 
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tt 'TflMHER! B That traditional cry, the 
* woodsman's warning that a tree is 
about to fall, has new implications for the 
Axis. It still means: “Look out below!' 1 
Only now the hazard is not from falling 
branches but from falling bombs* 

For wood has taken to the air* with a 
vengeance and on vengeance bent. Uncle 
Sam's program of building wooden planes 



Curl -ki rr Coravon/ J a tley-# f *if] htc r, □ bave r 
i£ flf Tntiriy new wands? n plane ■. IcFl, 
a bomber lail cant, made by Our-ctmolding 

and gliders is proceeding at top 
speed* and for all of To jo’s scoffing 
this news is bad for the Axis. 
Goering is one who has already 
had an, embarrassing experience 
with the United Nations' "flying 
furniture/’ 

His well- advertised radio speech 
on the Nazi 10th anniversary came 
off kite because he had visitors— 
a flight of R.ArF. Mosquito bomb- 
ers, called by some the fastest in 
the world. These planes* of ^sim- 
ple wooden construction," as Brit- 
ish releases describe them, punc- 
tua ted th e an n t v e r s a r y speech 
with bombs. 

To date* these R.A.F, sensations 
are the loudest answer to ques- 
tions about the value of wood as a 
raw material for making aircraft, 
but Uncle Sam h$s a dozen other 
answers, about which the enemy 
will hear in due course. 

Combat planes, cargo planes, 
training planes and gliders, as well 
as multitudes of aircraft parls* are 
pouring out of not only established ' 
aircraft plants but out of furniture , 
factories, woodworking shops, cabinet- 
makers’ — a pickle plant is even producing 
plywood parts. ; 

The assembly lines run across the conti- 
nent, from forest through mill to subcon- ■ 
tractor* to assembly point — and into the air T 
“We are finding that to be without wood 
in time of war would be almost as bad as 
being without bread,” says Miss Margaret 
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Wooden +l Mo s<| u 3 ro 44 bomber, 
fihsvc, ii fcy pu thdl Iicj£ bombed 
Berlin, Right, hOCp> Itm^rrag 
from Wpco wooden-wing glider 

March-Mount of the 
United States Forest 
Se rv s go P Wotirf, in i h e 
form of plywoods and 
plastics, she adds, is "a 
raw material from which 
almost anything can be 
made.” 

Yankee industries that 
are literally cooking up 
fighting planes are prov- 
ing ihe truth of this. 

Woodwork mg p 1 a n t s 
that had but lew war co Ex- 
tracts arc now consuming 
forest products at such a 
.mammoth rate that con- 
cern has been expressed 
about a shortage of wood 
—though not because of a 
lack of trees but because 
of a shortage of men to 
cut them. 

Woodworking units in 
a u tom n h i lo fact o r 1 os, 
which had been idle =ince 
the advent of all-metal 
auto bod ie s r ha v e b cen 
taken “oil the shelf,"' re- 
equipped.. newly manned, 
and turned loose on the 
aircraft program. One 
such plant is building a 
glider p with a fuselage of 

Vef!G*f find glue tlcipsj molded 
under pressure,, form itubilixor 
surface fc r a Foir^bild trainer 
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tacked, and were quietly proceeding 
throughout the period when hearthsidc 
tacticians were lamenting that our military 
wasn’t air-minded enough. The lesson of 
Crete* history’s first air- borne invasion, 
did not go unheeded. 

Waco Aircraft Company, for instance, 
was early given a contract to develop two 
models of big troop - and cargo- carrying 
gliders. For volume production, 17 other 
manufacturers from coast to coast were 
given contracts to build similar gliders 
after the Waco designs were approved’ — 
small gliders for advanced training, big 
ones for actual, tactical missions. 

Waco's 15-plaee “CG-4A" glider has a 
fuselage of steel tubing* fabric covered. 
Wings are of wood — box spare, spruce ribs 
and plywood covering. There are no intri- 
cate subassemblies. The subcontractors 
include former furniture manufacturers, 
piano factories, woodworking and cabinet- 
making shops. Each builds one section* 
and the sections are shipped to central 
points for assembly. Once assembled, they 
are often simply towed away to their base, 
and the sight of a transport hauling one or 
more gliders overhead is fast losing its 
novelty to some American communities. 

Gliders, besides costing only a fraction 
as much as a transport plane, multiply the 
transport's effectiveness* Like a truck or 
locomotive, a piano can pull more than it 
can carry, so the useful load of a transport 
is multiplied by the number of gliders it 
can tow. If a glider must he “mushed in” 
for a landing at an unfavorable spot, its 
loss is not nearly so serious as would be 
the loss of a powered plane, and it can land 
on rough fields where a "hat 11 plane would 
stand no chance. 

Outstanding among plane designers us- 
ing wood is Fairc hild Engine and Airplane 



Half of O droppable fuel Tank— a Dura mold product 



tubular steel covered by long -fiber cotton 
fabric, and with wings of aircraft spruce 
and mahogany plywood. Others of the new 
air types now in production contain virtu- 
ally nothing but wood. 

Conspicuous among these is a “flying 
boxcar/ 1 mammoth Curtiss “Caravan/ 1 first 
military transport o£ this war built almost 
entirely of wood and other nonstrategie 
materials. 

Versatility is the “Caravan’s” middle 
name. It combines molded plywood, lami- 
nates and "plain lumber.” Sixty-five per- 
cent of its production is subcontracted to 
the wood industry. Powered with two 
1, 200- horsepower engines, it has a retract- 
able tricycle- type landing gear for maxi- 
mum maneuverability on 
small landing fields* It 
can cany such heavy car- 
goes as huge par Is of oth- 
er planes, tractors or field 
artillery. It carries a ca- 
ble to which paratroopers* 
release cords may be at- 
tached. It can be equipped 
with fittings for towing 
gliders. In brief, it is a 
big package of bad news 
for the enemy. 

Both the co rgc - p lane 
program and the glider 
program were launched 
almost as soon as the 
United States was at- 



Alfpctiing fail surfaces, la fuse- 
lage of Timm Airtfflfr) train er, 
q pla&lhE-plywca-d Navy plana 
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Corporation, developers 
of the process called 
"Durainold/ 3 More than 
t\vo years^before the war 
began this company was 
seeking possible substi- 
tutes for aluminum— spe- 
cifically, a substance that 
could be molded and fas- 
tened together with ad- 
hesive, thereby eliminat- 
ing the then high cost of 
riveting. The new mate- 
rial had to have the same 
strength /weight ratio as 
aluminum s and had to be 
capable of presenting 
perfect contours and 
smooth surfaces. 

Rough surfaces mean 
lost power, accounting for 
the practice of flush- 
riveting plane skins, and 
even waxing the Hush 
rivets. Sherman N. Fair- 
child, chairman of the 
board of the Fairchild 
Company, declares that 
even with these refine- 
ments surfaces become 
wrinkled and rough, with 
consequent loss of per* 
formanee. 

il A Spitfire/* he de- 
clares, * s is said to lose 23 
miles an hour just bo- 
cause of the increase in 
the roughness of the wing 
surfaces with use. All our 
investigations led to the 
use of fibers, preferably 
wood fibers, in the form 
of veneers bound togeth- 
er and protected by plas- 
tics. It was evident then 
that the material was 
nonstrategic, and for this 
reason might be of great 
value in time of national 
emergency,” 

However, Mr. Fair ch Ltd 
looks upon such raw ma- 
terial not as merely a 
wartime substitute, but 
+i as a new material with 
both great structural and 
aerodynamic advan- 
tages.^ 

Fairchild’s refinement 
of L ‘bag molding*’ assures 
uniform pressure in the 
molding process. Latest 
product of this process is 
the Fairchild AT- 14, offi- 
cially named the ” Yankee 



A * 




Alternate Strip* of veneer and adheiwe are laid out m dies in the Dura- 
maid preceiij which use* fluid prtt^r* applied through flexible platen* 
in an autsdave, cr huge lank— □ variety of "bag maiding, 1 " Workers- 
above lay oul strip* la farm ibe entire quarter section of training plane 




Cutaway drawing of hoge Curl it*. "Caravan” a hove thaws How bulky car- 
gos! may be carried. flelow r first *tep in plattifi-plywoud fut? tagn con- 
sffuction at Timm AifcraftJ Spruce veneer snips are col 1o shape under sleel 
template, laid length wits over wooden form. Fuselage it made in halve* 
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Rugged, baxcar shape of Curl in 
'Xttifowon" shows plainly in thi* 
¥t?w pf plane under construction 



■Joining the two hekei cf fuselage ihell of Timm plastic-plywood trainer 



Doodle/' a twin- tailed gunner crew trainer. 

Only metal used Sit its construction is. in 
the engines, the engine supports, instru- 
ments and certain other equipment sup- 
ports, Main portion of the fuselage is of 
true monocoeque construction, with all 
Stresses being taken in the skin itself, with- 
out the use of longerons or lateral stiffen* 
ers, except surrounding the openings. 

Another manufacturer of plastic-bonded 
plywood planes, Otto W. Timm, president 
of Ti^jri Aircraft Corp_ T which builds the 
Navy trainer N2T-1, is a firm disciple of 
the advantage of wood. 

Herewith are presented Mr* Tiro reds 
views of the place of wood in the manu- 
facture of planes: 

Plastic-plywood craft may be easily built 
and repaired, using existing woodworking 
plants and their craftsmen, and the unlim- 
ited sources of supply. 

Plywood is more fire-resistant than mag- 



nesium or aluminum, and 
also corrosion-resistant — ■" 
of particular value in na- 
val aircraft and in aircraft 
for tropical assignments. 

Plastic-bonded ply- 
wood stands up better 
than, metal under gunfire; 
bullets and metal frag- 
ments leave clean holes 
only the size of the pro- 
jectile when piercing 
plastic-plywood, while 
against metal construc- 
tion bullets splay + leaving 
jagged tears. 

Gunfire also tends to 
pull metal plates loose at 
the rivet joints, while 
plastic -plywood joinings 
are not affected in that 
manner. 

Elimination of rivet heads and overlap- 
ping edges permits greater speed because 
of reduced skin friction. 

Resilience of plywood makes wooden 
planes less vulnerable to the rough Usage 
on an airfield in wartime. 

Obviously, such a series of contentions 
leaves the door wide open for a dispute 
about the comparative values of wood 
versus metal in the manufacture of planes. 
But Uncle Sam and his nephews even more 
obviously stand to profit from the wedding 
of the metal- aircraft program to the wood- 
en-aircraft program. It’s in the American 
tradition to wade into a scrap with a weap- 
on in each hand. 

We can all join in the horse-laugh at the 
expense of Gen. Hideki Tojjo T Japanese 
prime minister and World Public Enemy 
No. 2, who shed crocodile tears over “weak 
America" in a recent radio talk in which 
he made this comment: 

: 'It is virtually impos- 
sible for America to keep 
pace with the huge con- 
sumption involved (in 
waging war). For in- 
stance, the United States 
is now forced to make 
wooden planes, owing to 
the dearth of aluminum.” 
To ajrcraft makers like 
Mr, Timm, To jo is not 
only getting louder but 
also funnier. Their an- 
swer to him is: 

n Yes, Tojo T we are 
making planes of Wood. 
And WHAT PLANES!” 
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Seasickness Machine Rolls Like Ship in Storm 




Pitching and loiiin^ motions, of a vessel of sen fire built fnlo "seasickness machine," to tost navy devices 



To test naval equipment under condi- 
tions approximating those on shipboard, 
General Electric has constructed a "sea- 
sickness machine/’ mere formally known 
as the Seorsby t ester t which has built in 
all the^ups and downs of a warship plow- 



..x^r * l 



£/ / y 



ing the high seas. All the unpredictable 
motions of a vessel tossed by high waves 
can be simulated on dry land with the 
tester, and equipment can thus be tried for 
flaws without immobilizing or encumber- 
ing the ships needed for full-time duty. 



W 



Captured Nafci "Turret on Tracks" Propels 150-mih* Gun 



Mobility of its heavy 
artillery was achieved by 
Rommel's Afrika Corps 
in the development of a 
self-propelled 1 50 -milli- 
meter assault gun, rolling 
on tracks similar to those 
used by tanks. The breech 
of the big weapon, as well 
as its crew, were hidden 
behind rugged armor 
plate, to protect the per- 
sonnel during battle. 



Nn?i 150-mifl. Qiieult gun 
uid by the Aft-ike Corps 
had heavily armored t un- 
to I and was tolf -propelled 
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Red snipers at front (above) bla-Gt away at foe and hope their 
fire won't tel ray hideoul. Bolow, itnjitr y»l leWsccpic iighf 




rpWENTY- THREE-' YEAR-OLD 
*■ Lt- Vladimir Pchelmtsev^ Rus- 
sian Kod Army snip er, student of 
the Mining Institute of Leningrad, 
gymnast and mountain climber, is 



now a hero of the Soviet Union 
because his well-aimed bullets 
sent 153 Nazis to their death at the 



appro ach es of Leningrad. — - 
Today Lieutenant Pchelintsev is 
training others in the art of snip- 
ing and is writing a book on the 
subject. As a boy;' Pchelintsev 
look many prizes for rifle shooting. 



When he found himself in uniform 



at the outbreak of the war, he 
went to his commander and said: 
"I am a good shot. Make me a 
sniper,” 

The commander gave the young 
soldier a sniper-rifle with a tele- 
scopic sight, Fchdintsev's first 
shot went wide of the mark but 
he soon mastered the lung range. 
By the evening of his first day T 
Pchelintsev had chalked up four 
dead Hitlerites. Since then, he has 
perfected himself in the intricacies 
of the art of sniping, learning to 
shout in diverse and awkward po- 
sitions: lying behind a stump, sit- 
ting in a tree, standing in some 
chance pit, stretched out on the 
ground,, or literally doubled up. 
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much skill as a sniper that she was made a 
senior lieutenant in the Red Army and dec- 
orated with the Order of Lenin. 

Lyudmil la’s record reached 309 Nazis, 
and she topped that off by training eighty 
other snipers who have killed some ?> n 009 
Germans. Ly udmilla, now Lieutenant Fa v- 
lichenkop hopes that one of her pupils will 
beat her record. 

Just why does the Red Army bestow such 
high honors and pay so much attention to 
the art of sniping? One reason is because 
the Germans are adept at the game. Lieu- 
tenant Pchelinisev tells of an endurance 
contest between a Russian and a Hitlerite 
sniper which illustrates the tenacity on 
both sides, 

“The antagonists sighted each other si- 

Wo fling in ambush, Snipa r-*tOut J * sharp «y« seam 
counlryside far enemy move merit. He's alert to detoyt 



Once Lieutenant. Fchelintsev picked 
off an enemy corrector of artillery 
fire while lying In a swamp t his gun 
resting against a dry hummock, the 
rest of his body in water. 

Another famous sniper of the So- 
viet Union is a young woman, Lt. 
Lyudmilla Favlichenko* who had 
difficulty in getting herself accepted 
in the Red Army because even in 
Russia women are not considered 
suitable fighting material. At first, 
she was permitted to do only guer- 
rilla fighting, but she displayed so 



Half-huriad in mow, a sniper team wdpIi for Naif scouts. 
B«!ow r Nani by true fatting through telescopic sight 
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Red sniper,, invisibly in 
the InOw el 100 yard*, 
ih at 20 Noiit ifi o fdw 
days. $nip»n chenge 
1 h«ir pniilF&ii al flight 



Oar rawing a trick from 
fh* jurt^lt. antper hides 
in Iree. Nazi tree inip- 
ir h taHfld a "cuckoo '* 
by Russian guerrillas 



Belaw, Red Army iniper 
tmwft «autiau$ly Over 
rocky ledge after fin! 
leafing far tpalter by 
holding vp hat on flick 





multaneously.,” said Lieu- 
tenant Pchelmtsev. “The 
German immediately 
dropped behind a stone 
and the Russian lowered 
himself into a shallow 
hole. They lay in these 
positions for four hours 
without once shifting 
their positions, for they 
both knew that the slight- 
est movement would 
have brought a fatal bul- 
let, Each one watched 
the other to see who could 
hold out. At the end r the 
endurance of the Red 
Army man triumphed. 
The German made a small 
but nevertheless notice- 
able movement behind 
his stone, thus exposing 
himself for a brief second* 
hut long enough for the 
Russian bullet to find him T 

“When I was a ‘green* 
sniper ; I used to open fire 
as soon as the enemy ap- 
peared, even at a distance 
of half a mile. Experience 
taught, me to wait. Sup- 
pose I see a German com- 
ing along a path near a 
river. I wait. I am ready 
to shoot but I wait any- 
way. I hope he will bend 
over to take a drink. Just 
when he is motionless 
over the water, I shoot. 

■'Sometimes it is neces- 
sary to stay motionless for 
hours In a pouring rain, 
with water running down 
your fate ? under your 
clothes and into your 
boots. Sometimes during 
the winter a sniper has to 
be in the snow all day 
without eating a hot meal. 
The only way to keep 
warm is to wiggle your 
toes and fingers. 

"Since movement spells 
death, however* a sniper 
must always wait Cau- 
tiously before changing 
his position in the small- 
est way. He must wait 
and hope that the enemy 
will make the first move/* 

An important differ- 
ence between sniping as 
it is practiced by the Rus- 
sians and the Germans is 
that the Red snipers are 
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by no means confined to the soldiers of the 
Red Army. Among the civilians in occu- 
pied territory are many skillful snipers. 

Guerrilla partisans take this oath: “For 
our gutted towns and villages, for the death 
of our children, for the tortures, violence 
and indignities suffered by our people, I 
swear cruel, merciless* and unrelenting 
vengeance on the enemy. . . If I betray T I 
must be killed at the hands of my com- 
rades/ 1 

In the summer of 1941, the guerrillas had 
few weapons, and those few were poor. At 
first, they used old shotguns, rusty mus- 
kets, sabres made of old scythe blades, even 
pitchforks. Today* their weapons are bet- 
ter and these successes arc recognized by 
the enemy. The Hazis arc offering a re- 
ward of $2; 000 for the leader of a certain 
guerrilla detachment. All kinds of rewards 
have been offered for the capture of Lieu- 
tenant Favlichenko. Both guerrilla light- 
ers and regular army snipers arc busy per- 
fecting the art of sniping. At present every 
infantry unit of the Red Army has its first 
class sharpshooters and many army units 
have instituted classes for snipers. 

At a conference of sharpshooters held 
recently, one of the questions concerned 
sniping in offensive operations. Some felt 
that a sniper could act effectively only if 
he could select his firing position, camou- 
flage himself and wait for his prey; others 
were certain that sniping could also be an 
effective weapon in open fighting. 

Sniper Ososov, for example, described his 
experience in selecting a position not far 
from a German blockhouse which he knew 
was to be shelled by artillery. Ososov took 
up his post at night, carefully concealing 
himself. At dawn, the Soviet artillery 
opened fire. Finally a shell struck the 
blockhouse, and the Germans dashed out. 

This was Ososov K s opportunity and he 
succeeded in making five out of seven Ger- 
mans bite the dust. 

Until recently, it was generally thought 
that a sniper had to travel as a lone wolf. 
At present, a new procedure is being tried 
out, called “volley sniping. “ A group of as 
many as six snipers under the command of 
a sergeant wait in ambush, concealing 
themselves in a trench, and then snipe at 
the enemy marching in groups along a road. 

At the sniping conference* Sergeant 
Nazarov told how twenty Germans were 
seen coming along a path, walking in two 
sections. Sergeant Nazarov and his half 
dozen snipers opened fire on the first group, 
and succeeded in killing all six of them. 
The second group took to their heels, but 
two more volleys from the guns of the 
snipers brought down nine of them. 

Another experience was reported by 

{torVirtued to page 150) 



Army. 'Tent* to Combat Ga^ 
Folds in Small Package 




Gasproof lent hes Ct irantparent hp; note- fjctckogfl 



Alert to the danger of a desperate foe 
resorting to gas warfare, US. military ex- 
perts have devised an individual protective 
covering for combat troops. The tentlike 
cover which has a transparent top repels 
liquid gas. When not In use it folds into 
a compact package easily carried in knap- 
sack or pocket. 

Oil Mixed With Coal WouldSink 
And Prevent Fires at Sea 

Use of a colloidal combination of one- 
third Coal and two -thirds oil would lessen 
the danger of fire at sea, and would save 
15,000,000 barrels of residual fuel oil a year 
in war industries east of the Mississippi, 
according to the Bureau of Mines. Torpe- 
doed vessels often" present IK¥" danger of 
surface fires from burning fuel oil to crew- 
men leaping from the stricken ship. The 
colloidal fuel would sink instead of floating 
on the surface. Its use would also be justi- 
fied as a conseiwation measure, since it 
would preserve natural oil supplies and 
utilize more of the coal reserves. 



dTo learn where to buy commercial prod- 
ucts described in these pages, see the index. 
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U* S. Bombardiers Plan Noisy Axis Lullaby 




"Axis transmitter* | 0 fi the dir to- 
night, indie tiling new Allied roads," 
Moce ond more- of fen itiot n^wi 
flash reveals I he heart of the Axis 
is being py denied with bombs. 
Evidence (hot the United $fcat 05 is 
(rbreosl pf the demand for more 
night raiders h seen m these shot* 
ef bombardier* al night rehearsal 
at a LI. 5- field. Left, bombardier 
climbs from "greenhouse to report 
O "salvo of bulF r i-eyei. ,lH Bgiaw p eo^ 
dels got comera os well os hg m b- 
sight training, Oxygon- mo iked 
todet, clod in sheepskin, crouches 
in belly of bomber-trainer, hr£ cam- 
era ready tg record eJoitma+Vs hit 



Flood light* Calf ceric shad- 
ow! as crews ready a train- 
ing plane for flight to one af 
IB nfi-nrby bombing ranges. 
Above. the plpne's tanks or* 
filFed With gasoline, Righl, 
crews load the craft wiih its 
practice "eggs.^ Ten UJO- 
povnd bomb* go Up wflh 
each of the dozens of ships 
in which the cadets wing 
away lb rough the night skies 

On mission! Ihnl far all prac- 
ticed purpose i P of (eost, ore 
ideal feoI wlrh flights from 
airports in the British Isles to 
Axis target! in Europe. Train- 
ing flight! are made in all 
Linds of weather, to famil- 
iarize airmen, wilh what they 
moy expect in combat oper- 
Otions. A lighted night-time 
target viewed from 13,000 
feet from "greenhouse" of 
bomber appears 1g bombar- 
dier about the size af a dime 
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|S Jeep Climbs a Rope to Pull Itself From Gulley 
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Lifting yourself by your bootstraps is 
supposedly impossibly but the versatile 
army jeep just about manages that stunt. 
To climb a sheer embankment or traverse 
a ravine, however steep, the jeep literally 
winds itself upward Oil a rope. Big, detach- 
able disks are filled on specially prepared 
hubs of the real' wheels. Heavy ropes are 
fastened to the disks, the free ends being 
secured at the top of the embankment. The 
jeep is then placed in gear# and its slowly 
revolving wheels wind the rope onto the 
hub, lifting the machine to the top. For- 



merly, to cross a ravine the banks had to 
be graded — a procedure that might take 
most of a day. With the new technique, 
any ravine or gulley of reasonable depth 
may be crossed in from 10 to 30 minutes. 



;/ 9 7 

Giant Centipede Sucks Dust Away From Metal Grinder 




Like 0 thauinnd-I^ggtfd bug wilh if* limbi fproading ever two workbenches 
i| thii device the! vucki away 25,000 cubic feet ef dusty air a minute 



In an Ohio ai rcraft 
plant is a safety aid^thaT 
resembles a mammoth 
centipede, between two 
banks of grinders. Its legs 
are the 52 inlets through 
which dust is sucked 
away from a polishing 
operation, at a rale of 
25,000 cubic feet a min- 
ute. At 70 degrees Fahr- 
enheit and about 12 
inches static pressure# 
the machine whirls away 
14,400 tons of air every 
24 hours. 



«i n three hours the 
United States now makes 
as much steel as the total 
tonnage of iron produced 
in the 13 colonies in 1775. 
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ADVENTURES oft THE YANKEE 



With shrouded he nef lights, bribing gwn*. 

two- jeep team ttnrli Qeyfr. trominc] 

roidn to disprim «n«my wieEdmg a knife 



By Thomas E. Stimson . Jr, 
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r pHE official communique read: 
* kA An enemy supply depot was 
destroyed last night by American 
raiders." 

The terse statement gives only 
the results; what it doesnH men- 
tinn is the story-fauok adventure 
of ho iv it was done. It doesn't teU 
how six men of the armored 
ground forces blackened their 
hands and faces one night and 
stole out from behind our lines in 
a pair of quarter- ton jeeps. Even 
the headlights and the lowered 
windshields of the vehicles were 
shrouded to avoid 3'eflections. 

The communique doesn't tell 
how the Hi tie raiding party con- 
cealed itself in enemy territory all 
the next day, nor how + after dark, 
they advanced to the enemy rear 
and lay in wait beside a supply 
road. It doesn't mention how the 
men swarmed over one truck of a 
slowly-moving convoy, overpow- 
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RANGERS 

ercd the crew and kept 
their place in line, then 
drove right on in through 
the opened gates of the 
camouflaged supply depot. 

It doesn't mention the six- 
man whirlwind war that 
followed, or the details of 
using gun cotton and hand 
grenades to demoralize the 
camp and destroy the sup- 
plies of ammunition, gaso- 
line, and food. 

The supply dump was a 
small one, to be sure, oth- 
erwise a larger party would 
hove been sent to destroy 
it* Not all the raiders re- 
turned, for this service is a 
dangerous one. But the 
supplies that were lost by 
the enemy helped decide 
the outcome of a larger 
fight next day. 

Raiding the enemy is as 
old as war itself. Lawrence 
of Arabia was the out- 
standing hero of this kind 
of warfare in the last war; 
this time every army* in- 
cluding the British, Rus- 
sians and Americans, use 
trained groups to harass 
the enemy. Raiding parties 
will never win a war by 
themselves, but the dis- 
comforts, disruptions and 
irritations they create help 
to wear down enemy re- 
sistance. 

The British have named 
their raiders Commandos* 
while ours are known as 
Rangers. Nearly every part 
of the Army and Marine 
Corps have their own spe- 
cially trained groups, and 
these individual groups 
have chosen distinctive 
names. Often they name 
themselves after their 
leader, "G age's Gang- 
sters" is the name of one 
group, "The Forty Thieves 1 ’ 
is the name another bunch 
selected. J "Terry and the 
Pirates” distinguishes a 
fighting team that was 
trained by Caph Terry 
Overton, 

Whether in Europe, Af- 
rica or the Far East, a raid- 
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U, $, Avrn-f signal CpcpK phots 

Half-irock vi^hicU mounting antiaircraft gun rear* across tho d*tert an 
maneuver?. Men fight dust wrlh handkerchief masks. Below, raiding parly 
prepares daytime hideout by camouflaging jeep with netting and branch** 



carry enough Fuel for a 
long raid. The vehicles 
ate grouped in teams, a 
light air-cooled machine 
gun mounted on the hood 
of the leader, with a two- 
way long range radio 
mounted on the second 
truck. In addition to 
three men and their 
knives and guns, each 
jeep Is loaded down with 
water T gasoline, extra 
ammunition, canned food, 
camping equipment* sub- 
machine guns, wire cut- 
ters, and demolition ma- 
terials, The men live off 
the enemy as much as 
possible and in an emer- 
gency they can call hy 
radio for supplies to he 
dropped by parachute. 
Extra fuel cans are lashed 
to the sides of the vehi- 
cles. Camouflage nets ai e 
carried for concealing the 
trucks during the day and 
when the men sleep they 
do so with their arms be- 
side them, A raiding 
party may consist of from 
six to 100 men, depending 
on the particular mission, 
What are some of the 
things they do? One thing 
that they won't do is en- 
gage in a fair fight. The 
enemy would like noth- 
ing better^ but these men 
are a thousand times 



Jeep landed for raid with fuel 
cent, &la«ptng bags, gum, faed r 

qmmgpiliijn qfij thren-man (r»w 



ing party almost always 
Uses army jeeps for trans- 
portation. These baby 
trucks are ideal because 
they are small and light, 
yet can be overloaded 
without breaking down. 
They have low silhouettes 
that make them difficult 
to spot by observation 
units on the ground or in 
the air> and they have 
four-wheel-drives that 
will push them through 
virtually any kind of 
country. They can travel 
fast and their fuel con- 
sumption is very low, im- 
portant when you must 
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more dangerous in their own way. 

Their job is to strike and run, us- 
ing Indian tactics to find "enemy 
soft spots and destroy them. 

They like to slit the throats of a 
few sentries at an enemy bivouac, 
then steal away without alarm. 

Tomorrow night, they know, the 
enemy will double its guards and 
still sleep uneasily. They like to 
raid a command post and dispose 
of the officers. In fact, raiding 
anything from a field telephone 
exchange to a general's headquar- 
ters is one of their main purposes. 

They like to issue fake and con- 
fusing orders to enemy units by 
radio, for one of the raiders was 
selected because he can speak the 
enemy language. They like to 
overpower a traffic guard at a 
lonely intersection after dark, then 
place one of their own men there 
instead for a few hours to direct 
troop and supply convoys down 
the wrong road. They change the 
directions on military road signs 
that the enemy has erected. They 

dispose of the guaids at a tank or slack-fared raider x-hcwi how to use knife on an enemy Hr try 

artillery park., then blow up as 

many of the vehicles as they can. They duties? Men who a few months ago might 
are trained to attack with bloodthirsty have been clerks or college boys or gas sta- 

ferocity and they delight in destruction, lion employees or farm hands. Many o£ 

Each time a raiding party is made up T its , them have been athletes and have done a 
members are selected for the special task lot of hunting. It’s surprising in how short 
to be done. The weapons they carry de- a time such men can be revamped into cold 

pend on the job. Each man bristles with and ruthless experts in the art of crippling 

weapons and even if you should remove the enemy. The only way you can get into 
those that you can see., a raider still has a T a Ranger group is to volunteer, applying 
knife or two concealed in his clothes, to your commanding officer for the assign- 

"What kind of men are selected for Ranger {Continued to page 1 44} 

Leader of a two -jeep., ibt-man team oullinet a nishr'i werk to hit herd-hilling crew. It may be 

a raid an a command peit r field telephone exchange or a genernt'i well-guarded head quarter! 
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Steel V-Belt for Tank Motor 
Outlasts Cotton-Cord Type 



crease fuel consumption, according to offi- 
cials of the Osborn Manufacturing Co., 
which makes bTushes W help i ^move them 
from ship keels. In. fact, the Graf Spec is- 
thought to have been unable to fight at- 
tacking British cruisers to best advantage 
because of a heavy accumulation of bar- 
nacles on her hull. 



"Fishbowl Hat" for Plane Teit 



er 



Protects Him at 92 Below 



| 
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Stoql V-bdt 14 friclE&n totted f&r fiE^h-ipepil 'Operoli&rt 

Endless strands of steel cables are 
in place of conventional cotton 
fabric in a V-belt adapted to the engines 
of rough -riding army tanks and motorized 
vehicles. Developed by the Goodyear Tire 

Rubber Cu., which reported^the metallic 
type showed many times longer service- 
life than the best cotton- cord belts in a 
series of tests* the steel belt was found to 
stretch less than one fifth of one percent. 
One of the tests simulated the friction the 
metal belt would be subjected to on an 
automobile speeding at BQ miles an hour. 

~ $ 3 A4 

Barnacle Is on Side of the Allies 

In Slowing Down Axis Ships 

Pest of the seven seas, the lowly barnacle 
is an ally of the United Nations. It attaches 
itself in large numbers to ships without 
regard to flag, of course* but whereas the 
vessels of the United Nations can readily 
enter port to have the barnacles removed, 
the enemy in the European theater finds 
such removal hazardous because his ports 
and docks are under constant threat of at- 
tack from the air. Barnacles slow ships, 
make them less maneuverable, and in^. 



In the $45,000, three-room “ice box sp in 
which parts of Republic's Thunderbolt 
(P-47) pursuit plane are tested, the tem- 
N perature can be lowered to 92 degrees be- 
■ low zero, Fahrenheit, even exceeding the 
brittle Cold of the stratosphere. Research- 
ers inside wear regular army flying garb — 
1 . sheepskin lined boots, trousers, coat and 
■ gloves, but instead of a helmet their head- 
gear is made of Lucite, shaped like a fish 
bowl for clear vision, with dead air be- 
tween its two layers to reduce transmis- 
sh m of cold to a minimum. In temperatures 
; ■ under 20 below zero they also breathe pure 
\ oxygen from a portable tank, to safeguard 
lung tissue from freezing and ultimate 
r pneumonia. Their work includes checking 
- i the freezing points of oils and greases, or 
i - testing parts under temperature conditions 
more severe than can be expected in flight. 

and electric lines are run into 
cold rooms* or a landing gear may be 
set up in a jig and the hydraulic cylinders 
operated so that the effect is exactly the 
as the shock when a Thunderbolt 
on a cement runway. The 12- inch 
cold rooms arc layers of metal 
rjp by spaces of dead air. 



Lucile hornet permits clear viiion tn cold-tatf roam 
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Iron Horse Gets Facial With Feminine Touclr 



TKr fcidL- (sn’r 1 1 milt'd la 

work in yards, Con fro I boards 
Pennsylvania sw S Pcb towsr 
(above; and of signal tower, 
(right: ore also ‘"manned''* by 
women. In many cosesj lha wo- 
men volunteering lor railroad 
Work have male relp^voi who 
ore m the “services, and often 
I hey replace men who have none 
la wpr. Women are mai plaining 
lanterns, o r ff \e-wa\ry ,r in rail- 
road lingo., and lire water cans 
that provid-r drinking water for 
£ rewi. Women volunteering find 
the work hard but healthful 
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By h arne ssing fho w<ili;r^ of she Columbia River, the Grand 
Coulee Dam a bevel supplied 27@ P DQD P DO0 kit* wait kqtjrs of 
eleeli-fcily to war plants of Ihe Pacific Northwest in 0 sin- 
gle month-, Right, nelwarfc of Iowan, wires,, carry pow^r 



Pui ting the hum into big plants 
building ships, tanks, plane v if 
the huge 507- Ion rotor (lefij for 
mi c of Grand Coulee Dam's 
three 10B r D00 kilawplfc gonorp- 
tofi— ihe World's largest. The 
federal Bureau of Redo ma lion 
ha* imlaHed many large wheels 
of this type in western dams la 
boost the hydro-power output to 
meet the needs of new factories. 
Without added soared of power, 
America could not produce vital 
aluminum needed for warplanes 



MIGHTIEST 



RIOR 



If takes 220,000,000 kilowatt 
hours of electric energy in the 
construction af a battleships 
637,000 lo build a Flying For- 
Iress. It would loke a billion 
workers To perform the war jab 
dan a by American workers with 
Ihe help of electricity,, for if one 
man corned a 50-pound load up 
a flight of itoirs for eight hours 
doily his work for on enEiro 
year would equal that of only 
20 kilo waft hours. Giant dams 
hetp produce the needed power 
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tlit warriors above wear helmeki r toa, bui 
Ibcir job is nOi killing Jppji or Nazis. The/ 
are constructing switches outside power plant 



t Tw& daring linermnn attach brings of 
rniulators ta an? oF (he circuits join- 
ing Ihc (wo Cafumbia fciver doms r the 
Bonneville and the gianl Grand Coulee 



Bird's eye view of Grand Coulee Dam- 
world's largest concrete structure. In 
less Jhon iw-o years this dam beta me 
one of world's major power producers, 
a monument Jo U. 5. fa re tight, ingenuity 



| This mighSy shall,, fgur fptt in diOrTi- 
der, 73 feet high and weighing about 
2DD Ions, enables waterwheel of Grand 
\ Coulee's turbines to turn generators 
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Glasses Enclose Light Bulbs 
For Reading in the Dark 




- ^ 



“Blackout” eyeglasses, with a tiny elec- 
tric light bulb attached to each eye frame 
to give enough light for vision at close 
range, are the invention of a New York 
optometrist. Heavy lenses keep the glare 
out of the wearer's eyes. The units are 
self-contained, operated by a pocket- sized 
battery- Because the tiny bulbs show no 
light at a distance, the glasses are consid- 
ered useful for wear during blackouts. 



Caniilk Lights Blackout Lamp 
With Three- Colo red Beam 



*i 



Designed for use in blackouts, a hand 
lantern with a grip like the handle on a 




Lnniorn he* fact wbElo ond blui panfrl f*r sigrtaluig 
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drinking cup is constructed, to throw the 
light at a slightly downward angle, and its 
source of light is a candle said to have a 
life of 24 hours. The window through 
which the light shines is adjustable to three 
different colors, red, white and blue. Be- 
sides its use as a Itght during blackouts h it 
Could also be used as a motorists danger 
signal in making roadside repairs. 



Draft Control in Furnace Flue 
Assures Maximum Heat ( f] J 

Capable of being fitted in the flue pipe 
of any domestic heating equipment to ob- 
tain maximum heat from the fuel burned, 
barometric draft controls offer a means 
of “balancing out” the fluctuating amounts 
of draft or vacuum furnished by the chim- 
ney. The balanced, counter- weighted 
metal air valves are designed to insure a 
steady, unchanging rate of draft in the fur- 
nace. One model is equipped with an elec- 
tric Controlling motor, especially useful 




with automatically bred equipment Suet) 

Q. 



i>°~> j**, 

nt. 



Automatic draft central is d**igned to save fool 



equipment generally starts and stops in 
direct response to the action of a room 
thermostat. When the burner cuts out, 
there is no longer need to draw the gases 
of combustion through the boiler, and fur- 
nace draft naturally increases. This in- 
creased suction draws large quantities of 
cool air across the heating surfaces, rapidly 
cooling them, and when the burner is again 
started by the thermostat it is required to 
restore this loss of heat- The motorized 
draft control minimizes [he cooling action 
by arresting excessive draft and air flow, 
automatically swinging (he flutter wide 
open to check the flow. 
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Tilt Cabin on Turntable Trains Aerial Photons 



Students are taught to 
take accurate aerial pho- 
tographs without either 
leaving the ground or ac- 
tually taking any pictures 
in a training device de- 
veloped by W. Sidney 
Park, president of the 
Park Aerial Surveys, Inc. 

It consists of a cabin 
mounted above a mova- 
ble table. The cabin itself 
may be tilted by the in- 
structor to simulate the 
tilt of a plane in flight, 
and the table may be 
canted to imitate drift, 
and moved back and 
forth. The student is 
obliged to compensate for 
these movements by ad- 
justing the position of his 
camera.. Detail on a film 
transparency is projected 
into the student’s view 
finder, and as the table is 
advanced it simulates the 
movement of the ground 
beneath a plane. A re- 
cording device is marked 
with straight lines to rep- 
resent the line of flight. 

Twin printers record the 
^difficulties” introduced by the instructor, 
and also how well the student allowed for 
them, A crossed line marks the manner in 



Cameramen luke "aerial picTurea" on thfr ground irt fra prior iimulofmg till 
ond drill of pfcnp, and recording accuracy of sTudenl J s periodic "shoti JI 



which the instructor simulated deviations 
from the line of flight, and evicted arrows 
record the s 'pictures 1 ’ taken by the student. 
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Wind Tunnel’s Hurricane-Maker Is Giant Electric M otor 



Weighing as much as 30 
automobiles and packing 
enough power Lo whip up 
winds of hurricane pro- 
portions, a giant electric 
motor made by Westing^ * 
house is one of a battery' 1 '"*"^ 



whicH will help test the 
cflecliveness of American 
warplane models in an air 
field wind tunnel on the 
%vest coast. The motor 
drives giant propellers to 
enable engineers to check 
on a piano's performance 
under flight conditions. 



■«< 






Motor to dr ive propellers in wind tunnel weight as much as 30 automobiles 



C Treating wood for lire 
resistance takes from 
three to three and one- 
half pounds of chemical 
per cubic foot of wood. 
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Raft Pops Out of Fallen Plane 
To Save Pilot Down at Sea 















* ■U- j. JU, l t 

power plane means a 1,0^0 -pound 
reduction in the weight of fuel 
carried on a 20-hour flight, and a 
revenue increase of more than 
$2,000,000 during the plane's life 
span. In a military plane, this 
small saving in fuel would enable 
the craft to carry two 1,000-pound 
bombs instead of one. To achieve 
such flying thrift, an improved 
Carburetor may be worth a cost 
equivalent to the rest of the en- 
gine, either in dollars or in thq 
man-hours required to produce 
the carburetor* according to L, T r 
Miller of the Glenn L, Martin Co. 



Slugs Sorted Frotn^< 
With Endless Belt 



HV 
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Befort hii cracked-up plane sinks^ pi!et con rea^ 

When a plane makes a forced landing at 
sea the pilot may be so engaged in making 
the crash landing that he would have no 
time to throw his collapsible life raft into 
the water before the plane noses under, so 
“pop -out” rafts are installed to safeguard 
the pilot's life. At the crash, the raft, with 
"its inflation valve automatically released, 
pops out into the water* and is held by a 
painter to the plane until compressed gas 
inflates it. II the plane goes under before 
the pilot can step into the raft, the painter 
comes away, because it is set to break at 
a predetermined pull, less than that ex- 
erted by the sinking plane. 



Pound Saved Is $2,000 Earned 
By Big Transport Planes 

One pound's red uc lion in weight in a 
commercial plane like the Douglas DC-3 
increases its revenue during its operating 
life by approximately $2,000, A 5 percent 
saving in fuel consumed by a 2,400-borse- 



Hond-turned cndleti bell lots impeder reject slugs 



Cities using parking meters 
may, like San Diego, sometimes 
find the motoring public resorts to 
the use of foreign money, iron 
washers, slugs and other metallic 
discs to “beat'* the tiny parking 
fee. To sort these objects that are 
not legal tender from the coins 
collected from the parking meters, 
all are dumped into a hopper from 
which they feed down onto an 
endless belt, driven by a hand 
crank. A baffle forces the pieces 
to lie flat, and with his free hand 
the operator picks out the coun- 
terfeit pieces, leaving the coins to 
fall into another receptacle. 
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Firi-Jiin-g flat ri^ hi I man the rig li I [frb 

m the orm/ ilarti with aptitude test* 

By Wayne Whittaker 

\ NY sand lot baseball player knows 
^ * the importance of picking the 
best man as pitcher, catcher or first 
baseman. If the fellow with the best 
curve ball is wasted in the outfield* 
the chances are you'll have not only 
a punk team but one lacking team 
spirit. In the army they call it esprit 
do corps — the stuff that builds cham- 
pion teams and victorious armies in 
which each man is doing the job he 
does best. 

Right now Uncle Sam is in the 
midst of building the biggest all-star 
team in history to whip the Axis. 
Millions of men in the “lineup” from 
every walk of life — farmers* engi- 
neers* clerks, salesmen, lawyers* tea- 
tasters, musicians and truck drivers 
— must perform some 2,000 special- 
ized jobs in the U r S. Army, 

Every man who reports at an in- 
duction station is a candidate for one 
of those 2,000 jobs. They range al- 
phabelically from “able seaman” 
(this army oddity is explained by the 
harbor defense units in the Coast Ar- 
tillery Corps) to “yardmaster.” 

The gargantuan task of finding the 
right man for the right job, whether 
it be as navigator on a bomber or 
gunner on a tank, is performed under 



Above, testing reaction time of Cfldel with rudder bar 
and Below, pin-in-hole test tor iteodinfrii 
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IF ThIj nUUROKS ARE THE SAMC DUTAJHC6 filOw TNt' MAW, |N 
WHICH Q>JE WHL HIS REFLECTION EE EAR&Eft? 




IF Thi PLANK MOVES 1WQ TEET, HOW FAR DOES I Hi CENTER 
X" OF ONE POtLER MOVE ? A, ^ FfET, fl, 1 FOOT? C. ? ff ET 






WHICH WHEEL PRESSES DOWN HARDEE ON TJTf HAIL? 
OppjTlijhL Thr PtewbfilqBlcaS CttqgnUan 



nar to me aoove ore uitd by thr Army, took 
eofy? Yoti'H fiiid answers at end of article 
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U- £5. Army Air Fcrce 

Red and green tig his flash on board indicating 
cerloin levers to be polled to tesl alertness 



the jurisdiction of the adjutant general’s 
office. More than 600 officers and 6,800 en- 
listed men and non-coms select and con- 
duct the tests that decide whether Bill 
Jones is slated for the signal corps or field 
artillery. 

Working under pressure, the clas&ifica- 
1 ion experts have marked up a record that 
assures Bill his chances are W to 1 of being 
classified correctly. How do they do it? 
With a general classification test, mechan- 
ical aptitude tests and interviews. The per- 
sonnel men say it's the interviews that 
really “get under the soldier’s skin.” 

The interviewers are skilled in getting a 
man Lo talk about his hobbies, what he does 
m his spare time, the sports in which he 
excels, the books he reads. Does he like to 
tinker with the radio? Did he build a canoe 
when he was a Boy Scout? Only when in- 
terviewers are faced with a blank wall of 
youthful inexperience, reticence or indif- 
ference do I hey write lL b ranch immaterial" 
on the in Em's qualification card. 

One sergeant was at his wit’s end after a 
long and fruitless interview with a silent 
coalminer. Finally, the miner recalled that 
he had been a “right smart 1 ' deputy sheriff 
of his county at one time. Now he’s one of 
the best military policemen at u big camp 
in the Rocky Mountains. 

Among the first things the army psy- 
chologists learned was that civilian occu- 
pation is often a poor guide; hobbies fre- 
quently have greater bearing on a man’s 
assignment. At one school for army Cooks 
there were an unusual number of failures 
although every man had been working as 
a cook before bis induction. Classification 
officers discovered the men who failed hat- 
ed the work. They had been working as 
civilian cooks because they could not get 
other jobs. All were reclassified. 
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ThU rr lu ruing p«g 1eif Ji Quickly reveals control 
and nimhleness of fingers of an aviation Code I 

On e indue toe at Fort Dix told an inter- 
viewer that he had been a shoe salesman 
in Brooklyn. As this suggested no partic- 
ular assignment, the man was encouraged 
to talk about what he did in his spare time. 

“Well, I never did much, 1 " the shoe sales- 
man replied. 4S When I came home at night 
I"d eat dinner and read the evening paper 
or listen to the radio. Occasionally take in 
a movie. Couple times a week a neighbor 
would drop in with a radio to be repaired 
and that's not much of a job for me." 

The sergeant let out a whoop. Not much 
of a job! Radio technician — with the army 
in desperate need of them. Good radio 
men are rated No, 1 on a list of 181 army 
shortages. The interviewer who can write 
“radio technician” on a qualification card 
lays it before his superior like a diamond 
on a tray. 

The clients of two former insurance men 
are probably still shaking their heads over 
their assignments. One was sent to the 
mountain troops near Mount Rainier, 
Washington; the other was set to work 
training war dogs. The officers who inter- 
viewed them found that one had been an 
export ikior hi college and the other hod 
a hunting setter he had trained to “do 
everything but talk,” Both men arc hav- 
ing the time of their lives in the army. 
Frustrated talents are discovered with 
unsurprising — at least to the personnel 
workers — frequency. Many a man doomed 
to mediocrity in his civilian job has become 
a first class army technician because he is 
doing the job for which he is best fitted. 
Sometimes there is a backlog of men for 
certain jobs. The outstanding example is 
that of lawyer. There are many more laiv- 
yers in the army than the judge advocate 
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WHICH l£ THE BETTE"? WAT fOR THE TUG TO BRING 
Tut TO A DOCK! 



■■■‘H CH SITUATION PUTS MORE STRAIN ON THE 
ALL THfi MiN PULL 100*11? HARD: 



WHICH WAV WILL THE UPPER £CIUN0 RGP STAV 
HA LANCED WORE EASILV? 



CifyyrlEht Tit* TiycIioLissJcal Corpora tfap 

Tnilt like thcan tqwcnl rttrutl'i dpUiudf? along 
mecKonkfi! linei. Speed tounli as well at 
accuracy* 5ee ant wen a I and pf thif crHde 
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THE BALLOONS WEIGH THE S-AwE 
AN & CONTAIN THE bAME VOLUME 

OF GaS. WHcCh Onf Will float 
HIGHER IN THE Al fi.? 
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\p THESE Two F 5 AU 5 WHICH WEIGH THE SAME ABE LET GO A¥ 
THf SAM( TIME. WHICH Wftl REACH THt BOTTOM FIRST? 






IF THE UPPER' 
GEAR TURNS IN 
THE PIRKIION 
SHOWN, IN 
WHICH DIREC- 
TION W1U 
?H£ 10 WEB 
GEA't TU*N> 










© which WEIGHT MUST E-f HfAVlfcfr TQ SUPPORT THE 
1 DO POUNDS |N 1 h£ POSITION SHOWN? 

OppyTlgh-t Tht PfeithtdoirJciii C&OTTILUm 

If repkffli pan Tain hkr. with a high 

icori: thty brc mechanic "haptfulk" try them, 
them check ihc einiwcn eiF rnd pf ihSl nrlicle 




The icero in this test do pends on perfect co- 
ordination of hands on the I wo control levers 



general can ever use. There is also an 
abundance of prospective aerial photogra- 
phers, as one young salesman from Los An- 
geles discovered recently. 

His ease is a good example of how the 
army sorts its men with a practical eye on 
the needs of the military forces and the 
abilities of the individual. There are four 
stages in this sorting process: No. 1 — in- 
duction station; No, 2 — reception center; 
No. 3 — replacement training center, and 
No, 4 — tactical unit, 

John B.. the 24-year-old salesman from 
Los Angeles who sold photographic sup- 
plies, hoped to become an aerial photogra- 
pher. At his induction station a medical 
board made sure that he was physically 
and mentally sound. This is the point 
where iho army saves valuable time and 
money by weeding ouL the unstable. There 
is no place for nitwits, crackpots or neu- 
rotics in the army. 

Passing the medical tests, John was sent 
to one qf the 38 reception centers where he 
was given the general class! (scat ion test. 
This test gauged his general knowledge 
and mental capacity at 110, qualifying him 
as officer candidate material Inductees 
who pass this test with a grade of over 100 
arc labeled “pace setters.” 

Next, John was given the mechanical 
aptitude tests, also at the reception center. 
Those tests consist of scores of illustrated 
problems. Which will hit the ground f ast- 
er T a ball thrown straight out from a cliff 
01 s one dropped over the edge? (John 
guessed correctly on this one — a tie,) Many 
of the problems concern pulleys and gears 
with right and wrong adjustments 

Following the tests John was interviewed 
fur the first time. His name, age, size, edu- 
cation and civilian occupation were duty 
entered on his qualification card that will 
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follow him like a shadow until he 
is mustered out of the army. John 
told the interviewer of winning 
prizes in amateur photography 
and of his desire to become an 
aerial photographer. In the space 
to Hole John's qualities for lead- 
ership, the interviewer wrote 
‘"maybe,” 

Alter four days at the reception 
center* where he was outfitted as 
well as classified, John was as- 
signed to the Army Air Force and 
sent to a replacement training 
center. There he received 13 
weeks of basic military training, 
exchanged a few pounds of fat for 
muscle, and took more tests to de- 
termine his qualification for spe- 
cialist courses given at dilferent 
fields. Again, he was interviewed 
and asked to state his preference 
which was still aerial photography, 

John was told that ho was qual- 
ified for this type of work, but that 
there was a backlog of candidates 
for this particular job. The army 
was satisfied that John was also 
fitted for several other jobs in the 
air force including that of instruc- 
tor on the Link trainer. There is a 
shortage of instructors- John 
chose the job of Link trainer i fi- 
st rue tor and was sent to a tactical 
unit for training. He has never 
regretted the choice, he says, 
After the war he sees a new career 
for himself in civilian aeronautics- 
Like thousands of other soldiers, 
lie praises the classification tests 
as “fair and sensible." 

The ail 1 corps has had excellent 
results with tests for selecting pi- 
lots, navigators and bombardiers, 
Candidates are subjected to a 
mental obstacle course that saves 
expensive guesswork by reducing 
the number of “washouts/* Writ- 
ten tests range from mathematics 
to map reading and odd -looking 
machines reveal steadiness, hand 
and arm dexterity, and a man’s 
ability to think fast. 

In the steadiness test the pros- 
pective pilot or bombardier holds 
a pin-sized stylus in a nail- sized 
hole. Each time the stylus touches 
the edge an electric charge scores 
one point against him. While he 
is taking this test the soldier is the 
object of scientific heckling, A 
hunk of metal drops with a nerve- 
shattering crash on a sheet of tin 
behind him. Homs honk uncx- 
(CenUnutd to page 1461 
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Pipe Organ Made From Z 70 Cans 
Has Range of Five Octaves 




Varmili -coded cans forming organ pipes were lor strtip 



Odds and ends rescued from the junkyard, In- 
cluding 270 cans that were useless for scrap because 
of the varnish inside them, were reassembled by 
an ingenious Philadelphia aviation mechanic and 
converted into a full-sized pipe organ, with a stand- 
ard five- octavo keyboard. Into the instrument also 
went old wire and parts from pinball machines. 



Lumber Spot- Welded by Radio Wave&i, 
To Utilise Waste Boards ** 

Heat produced by high-frequency radio waves 
is used to spot -we Id with glue pieces of lumber that 
were formerly wasted. Such waste stock, produced 
when logs are squared off, can be joined into wide 
boards by smearing the edges with a cold -setting 
type of glue, then applying the radio heat. The 
met hock according to I. F, Laucks, Inc., chemists, 
employs only momentary pressure* eliminates 
clamping, and does away with heating the whole 
glue line. General setting of the glue line takes 
place after the boards are stacked, cutting down 
the time they must be in Ihe gluing machine. 



tT Glass eyes have been improved to the point that 
a good eye now will last about two years. 

f K t t f a ^ " ** +< 

^ T * r 
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Out of Itia imoke end fury of battle tomt nvw ideal te kfrfcfi Our war machines two jumps ahead of tho enemy 




A FIGHTER pilot soaring 40,000 feet 
^ *■ above the desert scratches at the frost 
on his windshield, 

A tank commander in the dust of battle 
makes a desperate try to budge a turret 
jammed by enemy bullets. 

A gunner skins his knuckles on a control. 

The crow of a low-flying bomber over a 
Jap position drops a bomb and is lifted a 
couple of hundred feet by the concussion. 



When things go wrong — or right— in bat- 
tle the combat crew sets up a howl — or 
cheer — that is echoed thousands of miles 
away in U. S. war plants. Designers of 
fighting equipment have their ears tuned 
to the fighting fronts, for combat is the 
real school of design. 

Back in the early days of the war when 
Flying Fortress crews were combatting 
swarms of Jap Zeros over the Philippines, 
they clamored for tail 
guns. The Fort's de- 
signers and engineers 
got busy and soon the 
Japs got an unpleasant 
- surprise. When For- 

m tresses with “stingers” 

in their tails were put 
into action more than 
100 Zeros were blasted 
out of the sky over 
i ; New Guinea before a 

single Jap could get 
\ -\ back to report that the 

o nce-happy game of 
4 bailing” a Fortress 
had a new J5Q -caliber 
name: “Meet the an- 

J cestois.” 

Since that time, the 
Sd i’ ^ Boeing Company* 

makers of the Flying 
Fortress* has kept 
service engineers in 
combat zone* who re- 



Knflwn at JJ Juniar a " Unde 
Som's newest and heavi- 
est tank weight fiQ ions. 
From frock In gpn lyrrcl 
and ihi-?k orm^r, iho big 
■■V 6 ii ""battle'' Iti Hared 
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lay suggestions by the crews to 
the home office. That is part of 
the reason for more than 400 
changes on the newest Fortress, 
the B-17F. 

Among the first to stress the 
combat school of design was 
Col. Eddie Rickenbac ker. 
When he returned from his first 
inspection of U, S. bases over- 
seas he urged airplane manu- 
facturers to send their chief 
engineers at least once and 
preferably twice a year to the 
fighting fronts. Today major 
aircraft companies, Douglas, 
Consolidated, Lockheed, 
Wright and others have experts 
close to theaters of operation. 

These experts work in co- 
ordination with officers of the 
air foi'ce and engineers at the 
army’s aeronautical laboratory 
at Wright Field. In the same 
manner, engineers of the War 
Depa r tmei i Ls Tank- A u t o m o- 
tive Center work with the offi- 
cers of the Armored Force be- 
hind the front lines. Soldiers, 
usually those with some engi- 
neering knowledge, shuttle 
back and forth between light- 
ing fronts and war plants. 

Many of the changes dictated 
from the field of battle are stiU 
military secrets. They will be 
closely guarded until the War 



The M-4 tank [obey*) wti% virtually designed m combat and is an 

imp ra^c-d model! al ihg lofty M-3 {below) which has- gun on one s Telit 

Signal Corps photos 



Soldiers of the coast artillery in Puerto Rico {below} take their 
portion for gun drill— -nil equipment has stood the test of bowlo 



JULY, 1943 



57 






Portia! eWufrpan of ilia Flying Fortress, famed Bo^rtg B-17, is shown 
en thi* page. Abevo P ih-e vulnerable MecW E> ysed in early *to&*3 of war 




From Iciisorts learned in wmhar, iFie &gejng Aircraft Co. designed pewer- 
fgliy □ rmeJ Modal E (phove) wliidi ihooHdO^n anamy RghterS by tcorei. 
Lafesl made I, the B-17F (below) added same 400 oddilional improvements 




JffEP iV.C-iE THAN 20i »A.P.irt. 

MURIS. .wO*E 35,Wf- ttfE 

flit ■no POWER; «1 K] C-*UBE» MfcCHlMt GUN^ 



fOR ilLQCK iUiltftl- 
M ^Ct-0 HERE J _ ^ 



Department has definite 
proof the cnqmy has pos- 
session of them. When a 
‘’secret weapon” like the 
M-7 tank destroyer is 
thrown into battle it isn’t 
a secret for long because 
105- mm, guns don’t speak 
in whispers. And when 
Flying Fortresses roar 
over France shooting 
G Q e b b e 1 s-g lo rifled 
Focke-Wulf ISO’s from 
the skies like locusts, it's 
no secret that each plane 
boasts 13 deadly .50-cali- 
ber machine guns. 

The evolution of the 
Flying Fortress, which 
has been called America’s 
greatest single contribu- 
tion toward winning the 
war, is typical in the story 
of changing designs to 
keep two jumps ahead of 
the Axis, The great, four- 
motored bomber has al- 
ready passed through 
models A, B, C h D, E and 
F, The first Fort to be 
tried out by the British 
was the C model with mi- 
nor changes requested by 
the RAF, American fliers 
entered combat with the 
D. In both C and D mod- 
els the nose and side blis- 
ters had been removed, 
but the "bath tub” under- 
neath designed for rear 
protection still remained. 

Then the Boeing Com- 
pany, profiting by lessons 
learned in combat, de- 
signed the B-17E. This 
model was a major change 
from the D and a far cry 
from the original Fortress 
first tested in 1936, The 
stinger turret was added, 
necessitating enlarged 
horizontal and vertical 
tail surfaces. Its fire 
power w t us increased to 
nine machine guns, eight 
.50- caliber and one .30- 
caliber, [Combat crews 
are quick to report any 
“blind spots” that need 
protection.) The astra 
dome in the top, used by 
the navigator, was re- 
moved and the naviga- 
tor’s position was moved 
from back of the pilot up 



58 



POPULAR MECHANICS 









to the roomy nose section 
just behind the bombar- 
dier. The "bath tub h> was 
replaced with a power 
ball turret and another 
power turret was built in 
the top. The E was also 
equipped with improved 
armor and leakproof gas- 
oline tanks. 

The Boeing Company 
might have been tempted 
to freeze the design for 
the duration, but it didn't. 

Before the E was rolling 
from the asscmblv line 
the F model 
boards, W1 

was made to the F more 
than 400 changes were 
made including 13 instead 
of eight ,50-caliber guns., 
an all-glass nose and pro- 
vision for an increased 
bomb load. This switch 
was made, incidentally, without any fall- 
ing off in production, 

Already the B-17F is being improved to 
make it the greatest bomb carrier in the 
world. Special racks under each wing, 
which arc added at modification centers so 
as not to interfere with production, will 
enable the plane to carry 4JH50 -pound 
block busters, increasing its total bomb 
load to more than 10 tons. 

Modification centers used by all aircraft 



Tfit me uni fair ihU 1S5 mm. fie Ed giant is designed for speedy transport 

manufacturers play a major role in speed- 
ing new designs to the fronts. When word 
from Africa, for example, gets back that a 
front landing gear on a certain bomber is 
causing too many crackups or that a fine 
filter is needed to keep out sand, the im- 
proved landing gear and filter are added to 
the planes at special modification centers 
until the changes can be incorporated in 
the production lines at the home plant- 
When a flier reported that our planes 



On maneuvers with M-3 tanks in nSrth&rri Irftlaftdj 0. S. lank Crows were quick la paint Out any 
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Army Air FoTW-fl phoLn 

Paradiute bombing gives So allying plants chance to make safe getaway 

with l he usual camouflage or olive drab 
stood out like beacons against the desert 
sand, the North American B-25 Mitchells 
were pamted a dusty pink. A pilot com- 
plains that a metal control he must handle 
at high altitudes numbs his fingers, A rub- 
ber covering is substituted at a modifica- 
tion center in a matter of weeks instead of 
waiting to make the change on a new 



model A control is moved 
a couple of inches because 
a gunner skinned a knuck- 
le in combat A minor mat- 
ter? Indeed not. No lesson 
in design, however slight, 
learned in combat is con- 
sidered minor, 

A flier grumbles that he 
can’t tell when an engine is 
on Fire until it bursts into 
flame. The prompt answer 
is a flame detector that 
warns the pilot. He imme- 
diately pulls a handle 
which releases a cloud of 
carbon dioxide gas to 
smother the flame. This gas 
answered another need 
when pilots reported that 
life rafts must be inflated 
in a few seconds when they 
make a crash landing on 
the ocean. These rafts are 
built to inflate in three sec- 
onds, Other comb at- in- 
spired equipment includes 
a “chair-chute” which 
drops the pilot out of a 
plane at the touch of a le- 
ver, a cabin top that is 
blown off by a charge of 
explosive (this one is Ger- 
man) to release the pilot, 

A low-flying bomber crew that couldn't 
get away fast enough after dropping its 
"eggs” inspired the parachute bombs. They 
were first used on the Japs at Soputa, 
Lt_ Gen.. Henry H, Arnold recently re- 
vealed, with devastating effect. These ter- 
rifying bombs were dropped with pinpoint 
accuracy from 75 feet and the bombers 
had time to get a way before they exploded. 




Opposing sluggers uf desert WBrforeHhe German's 
S3 mm, antitank gun {left) and the 0. S. M-7 tank 
destroyer (right) which mounts big ICS mm. cannon 
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The M-4 tank and the M-7 tank 
destroyer were virtually designed 
on the battle field. While tank 
ciews liked the M-3 and consid- 
ered it a vast improvement over 
earlier models, they lost no time 
in pointing out its weak points. 
These included the low side- 
placement of the To- mm. gun. In 
the M-4 this gun was raised to the 
turret in the center and can fire 
in any direction. The crews also 
complained that the M-3 was too 
high, making too convenient a tar- 
get, and that its vertical lines did 
not deflect, bullets, That’s why the 
M-4 is low and more contoured. 

The consensus of desert tank 
crews was “you can't beat tanks 
with tanks . n The result was a tank 
destroyer consisting of a 75-mm, 
gun mounted on a speedy half 
track vehicle. This was all right 
for hit-and-run tactics, but offi- 
cers in the field reported that you 
can’t conduct offensive warfare 
with this method. They wanted 
something with the wallop of a 
105 and the agility of a jeep. 

They almost got what they asked 
for an the U, S, “secret weapon” 
heralded as a tank killer. It was 
created by the marriage of a 105- 
mm. howitzer and an M-3 chassis 
and is the M-7. It was used to 
blow Rommel out of the desert and 
can rip through the armor of any 
known enemy tank. It can shatter 
objectives seven miles away and 
speed along at 35 miles an hour. 

In their panic to find something 
to counteract the tank killer, the 
Germans in defending the Tynis- 
Bizerte region mounted 83- mm. 
guns on giant 52 -ton tanks which 
lacked speed and maneuverabil- 
ity. Another unpleasant surprise 
for the Axis is the Army's new 
CO- ton tank. 

Thus the school of design for 
war weapons carries on with ears 
glued to the theaters of war. It’s 
hardly an exaggeration to say that 
for every plane, tank, tank de- 
stroyer and gun in operation there 
Is a successor being designed in- 
corporating lessons learned in 
combat. And the fighter pilot 
eight miles above the battlefield 
may not be scratching at the frost- 
ed windshield much, longer. From 
the laboratories of American av- 
iation comes word that gremlins 
who paint ice crystals in front of 
the pilot's eyes are about licked* 



A^*^z) 

Life Raft Radio Grinds Out SOS 
At the Turn of a Crank 




fl&X tola jfrrvet at a o rial for culamalic radio I hat sends out 
rfisJretK signal f*arn life **ft whi-eh will supparl two 

Pilots of the Air Transport Command need not 
know the Morse code to send out a distress signal 
in l he event they are forced down at $ea p because 
the command’s lifesaving equipment includes a 
two- man life raft with an automatic radio that 
sounds an SOS when the crank fixed to it is turned, 
thus providing means of rescue. The raft is also 
fitted with oars, a box kite to carry the sending set’s 
aerial, and necklace type life belts-, 

/V -■ 

Germans Drop Anti-Personnel Bombs 
That Explode at Slight Touch 

Showers of anti-person- 
nel bombs, likely to ex- 
plode on the slightest 
touch, have been dropped 
on England from Nazi 
planes. Weighing about 
four pounds, the bomb is 
painted cither grayish- 
green or bright yellow. Its 
most noteworthy feature is 
a short, thick wire protrud- 
ing from one side of the 
casing. The outer casing it- 
self expands, when opened, 
into four hinged parts at 
the end of the wire. 





JULY, 1943 



61 



fajf: cf - ^ Ti jLiAj ii. 



^£>7 ^Jh**** ^ v *k^*/ J4. 



* 





"Twenty- seven cnomy fighters, wi*ro shot down/' reads □ 
communique, JJ and only one of our bombers f^jltd (a ro- 
tufn/' It wasn't an accident, either, that those enemy 
planes w^rr blasted from the sky. Oujf aerial gun cuts — 
sharpshooters- with a -30' oc .50- caliber machine gun — 
are Trained in a tough five -week course that includes. 
« vary thing from *keet shooting to drill in di*e bomber 



GUNNERS 

W t _ # 

„ s 

"GREENHOUSE” 




Above, sighting 4ow- 
caliber, rapid fire 
gun. Left, shooting 
a l day pigeons with 
12 gauge shotguns on 
mounts and geared to 
fire like rno^hine-gMin 
improves aim 



Student gunner \ be- 
low) operates sights 
an a Martin turret, 
trying t» focus on a 
moving large*. Gun- 
ner learns to shoot 
about 40 feet ahead 



Army A5r Forces photos 



left, firing machine guns of fixed targe 1 1 Thai ore 
first set up at 200 yards, then 500- failing to hit 
target at 500 yards teaches gun nor to wait for his 
quarry, Students include bombardiers and navigator* 
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T Four- fur re I baltory of -50- 
c-nllhnr moehrne guns b I a its 
qwny gl canvas target 1 rlOf 
shown} towed by plane. THTi 
accustoms m*n lo marking ^ 
cramped space of rcnl turret 
tin cj bomber and Emin? (hem 
to hit Metisrr'ich mills, Z-^rgs 
on the wing. Training turret 

is mounted on Ck light truck 

for quirh transport on range 



Right, with gun mounted on swivel,- stock- nr learn i haw 
to move it and Swing buSe mount. He Is taught In- keep 
elbows in F head dawn where he cem fcnep sights in line 



Near Ihe Harlingen, Tex.j gunnery school, sto-de-nti ejel 
aerial target firing i below} from plom. 1 aver the Gulf 
of Mexico, Trained gunner becomes sergeant, gels wings 
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Gas Mask for Horse or Mule 
Weighs Only 15 Pounds 



Another new glass being ground into lenses 
blots out all reflected glare, the company 
revealed, and a third, made without sand, 
has a higher refractive index than any 
glass known. The latter is designed for use 
in aerial cameras. 



Gas mask fer ftiuto i* above, far hart#, bebw 
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Spreader and Brace for Skis 

~ Keep Tips From Warping 

Adjustable 
% spreaders and 
i braces for skis, 
claimed by manu- 
facturers to pre- 
; v c n t skis from 
► warping, or to put 
-■ warped skis back 
, in shape, are made 
^ either of rust- 
resistant all-metal 
y, construction, with 
rubber cushions to 
■ prevent marring, or of wood- and -metal, 
especially recommended for commercial 
-\ 4 storage* cushioned with felt. 

Steel Mesh Airplane Runways* 
Form Base for 'Quickie’ Road 

In v at arenas Uncle Sain makes runways 
Loc live heaviest bombers by laying landing 
strips made of quickly assembled steel 
gratings* and the same technique is viewed 
as practical for laying a roadway, when 
steel gratings are again available for such 
purposes. A hard -surfaced dirt road might 
readily be laid; by connecting the gratings* 
filling the meshes with sand, and oiling the 
surface for a binder. 



To keep army animals at work even in 
contaminated areas, chemical warfare ex- 
perts have designed animal gas masks, 
weighing only 15 pounds, consisting of 
close-fitting muzzle pieces connected by 
flexible hose to canisters filled with mate- 
rial to purify the air. The mask for mules 
has two canisters, one on each side of the 
animaTs shoulders, while the mask for 
cavalry horses has one canister on the 
horse's right shoulder, to balance the 
weight of the rifle carried on the left side. 



Plane Spotter Can Stare at* Sun 
With Lens That Kills Glare 

Any plane spoiler can look directly at 
the sun with clear vision while spotting 
hostile bombers with new optical lenses 
now in production. The development of 
this special lens, recently announced by the 
Bausch and Lomb Optic al Co mpany., is one 
ni the many wartime optical discoveries — 
most, .of them guarded military secrets, 
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Mechanical Ax Driven 



* " X «■- 

by Automobile Motor 



Fitted with a 12-inch 
ax blade fashioned from 
an inch-thick piece of 
steely a mechanical wood 
chopper capable of split- 
ting the toughest block of 
oak is powered by an au- 
tomobile engine. Power 
from the motor turns a 
cam that drives a piston 
to move the ax up and 
down at the rate of five 
strokes a minute. It splits 
blocks tip to 16 inches 
long lengthwise; longer 
blocks are laid on their 
sides. One man operating 
the mechanism steadily 
can split between five and 
six cords of wood in a day. 






Twelve-inch ok blada 
an inch thick ii pow- 
ered by an guIottio- 
bil« engine lo driv* 
this meehnnkal pm. 



aperctllng on a cam 
find piston principle. 
On 9 man can split gp 
la six cords of wood 
with tt in a day 




Soldiers Make Washer From Fuel Drums and a Winch 





McTOr-tf riven wire-laying winch provides paw^r tar Yanlt*. J New Guinea 
washing machine made from Iwa fuel drum* titled with hinged openings 



/ 

JN - 



jjf, 



/ - 2 



Yankees fighting in 
New Guinea^ swamps 
and jungles solved the 
problem of keeping clean 
by utilizing materials at 
hand to fashion a wash- 
ing machine, Two old fuel 
drums, one small enough 
to be set inside the other, 
were fitted with hinged 
openings. The inner one 
provided the clothing re- 
ceptacle, the outer one 
holding the water. With 
a motor-driven, wire- 
laying winch for power, 
the Yanks paid tribute to 
the axiom that cleanliness 
Is next to godliness, 

([An Italian locomotive 
is operated by methane 
gas compressed under 
300 atmospheres, gener- 
ating 120 horsepower. 
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riageniied by 30 Ig 40 minuiei oF 
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“*T^IRST f we f ll win the war; then s 
^ not evert the sky*s the limit 
on progress in aviation!" 

That’s how leaders of America's 
aircraft industry view the future. 
Without victor y t nn progress 
would be possible, Once victory 
is ours, virtually unlimited oppor- 
tunities in the flying game will be 
open. 

So vast are the possibilities, 
these men whu know the inside 
story are hesitant to predict just 
what the postwar period will 
bring. They speak of aerial vehi- 
cles that not only will serve lor 
personal transportation above the 
earth 1 but also may replace the 
automobile; they are agreed that 
American-operated passenger and 
freight air lines will girdle the 
globe; that the largest transport 
airplanes of today will be dwarfed 
by the ocean- and continent-span- 
ning air liners of tomorrow; they 
point to the 2,000 -horsepower en- 
gines now propelling Uncle Sam’s 
mighty bombers and commercial 
craft as an indication of the bagger 
engines to come— 3 S OO0 horsepow- 
er very soon, 4.000 horsepower not 
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too far in the future- -and 
they see passengers riding 
in comfort in the pressur- 
ized cabins of stratos- 
ph er e-c h a 11c n g mg air- 
planes at speeds that ap- 
pear dizzy ill comparison 
with those of today, 

Many of these develop- 
ments are in the making at 
this moment, they point 
out, being the ultimate re- 
sult of research related to 
production of Lhe world's 
best fighting and bombing 
and cargo airplanes, 

E. E. Wilson* presiden t 
0 1 "Uiu t e cTWi rci'af t ~ C b rpor- 
ation 3 producers of air- 
planes, engines and pro- 
pellers, says: 

' s We live in the Flying 
Forties. A change in trans- 
portation would have come 
without the advent of war; 
however* war has acceler- 
ated the transition. We 
row see rapid development 
of air freight, 

“At the end of the last 
war* many felt the airplane 
would then come into its 
own in private transport. 
Tti is was premature. There 
was no airplane suited to 
tin is purpose' there were 
few airports and pilots. 
This will not be true at the 
close of this War* and it 
seems likely that new ve- 
hicles will be made avail- 



Above, irt^lplllng □ new en- 
3 inr: with giant thr^c-blad-r? 
propeller for p test. Left, 
g tc II in the Ha mi Iren SionH-- 
prd Pr&pp'll^ri ! n%l house 

ble. Fur example, Igor 
^SjkorsJcjt has perfected 

the helicopter. This is 
a rotating wing air- 
craft* capable of as- 
cending and descend- 
ing vertically* moving 
sideways, forward or 
backward and hover- 
ing under complete 
control. It can be bus 1 1 
with the body of a 
small car. Its owner 
could use it as u busi- 
ness car, and as an air- 
plane when distance 
warrants. We may sou 
the end of lhe present 
automobile for person- 
al transportation. 

“With the wider use 
of the airplane for per- 
sonal transportation 
will come a new indus- 
try accompanied by 
i nn u me cable mix i lia ry 
services* such as those 
which surround the 
aut ornoi ive i n d u s t r y . 
A completely new 
economy can be built 
around this new vehi- 
ele, providing in- 

PfO JudFOrt eitgiitttn itudy 0 
model &f 0 Engine bomber 
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Entering tft* rJ *lreh3iph*rft ehombtr/ 1 th* pilerl 

an emergency oxygen boHlo into the leg of hi* flight 

creased employment and new national 
wealth. m 

"Financially, we in avia lion seek to earn 
enough in wartime to protect investors, 
survive the transformation period and dis- 
charge a new responsibility to the public 
when the war is over. And what is this 
responsibility? It is to realize for America 
the tremendous opportunities that should 



follow the conflict. Where Britannia 
ruled the waves, America should free 
the air. Just as the railroads pulled 
the nation out of the depression fol- 
lowing the Civil War, and as the au- 
tomobile sped it out oi the depression 
following World War No, 1, so should 
the airplane lift us to new heights 
after this war.” 

Back in 1925, a dynamometer lab- 
oratory was built with a capacity for 
testing engines of 2.500 horsepower. 
It appeared ridiculous then, because 
no engine exceeded GOO horsepower. 
One scientist tiled to prove by math- 
ematics that an air-cooled engine 
never could be larger than 750 horse- 
power. Today, that dynamometer is 
too small to take care of engines un- 
der development. 

Now work has been under way for 
some time on a new dynamometer 
laboratory which can test engines of 
3,000 horsepower up to 20.000 feet 
and 4,000 horsepower up to 40,000 
feet. Another phase of future devel- 
opment is the multi-engine airplane. 
Tomorrow’s air liner may be expect- 
ed to have at least six engines; eight- 
engine airplanes are being considered. 

On the postwar future t P. F. Johnson, 
president of Boeing Aircraft Company, has 
this to say: 

"The air age will have to be built, not 
inherited. It will not come by the mystic 
dawning of a new era, but only by a con- 
certed program of development of com- 
mercial and civilian aviation, w r hich may 
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Imtplling the nose on a "Srpalclirvtr" model prior 1o a wind-tunnel test of ih i-s high-aililude Udniporr 



Trial of a complete wing ledion 
wilh engine on rack reveali per* 
forme nee before production ftprtl 



rections— passenger t rans- 
portation, private flyings 



take a number o I years, and by the perfec- 
tion of new aircraft designs and airways 
facilities that will make aviation of more 
direct service to more and more people 
throughout the world. 

“The engineering developments that will 
help bring this about are already taking 
shape. Developments forced by war, many 
of them secret, will be converted for com- 
mercial use after the war to make flying 
safer and move practical 

“At the Boeing Company, for instance, 
the engineering force which created and 
developed the Flying Fortress, the Strato- 
liner and the largest Pan American Clip- 
pers has been enlarged un- 
til it now numbers not 
hundreds but thousands. 

Scores of engineering 
fields, electrical hydraulic, 
acoustical, radio, refriger- 
ating, architectural, metal- 
lurgical, structural, aero- 
dynamic and many others 
are represented — a wealth 
of engineering talent to be 
one day unleashed on the 
job of making better prod- 
ucts for a peacetime world, 

'The opportunities for 
development of postwar 
aviation lie in several di- 



first-class mail, air express and air freight. 
The development of these fields will have 
to come not merely from desire, but from 
economic justification. Air cargo, for in- 
stance, has competitive limitations where 
weight and bulk are concerned. On the 
other hand, there are extensive opportu- 
nities in many foreign countries that are 
under-developed because of lack of ade- 
quate transportation. 

"The postwar opportunity will be that of 
making a war -developed industry serve to 
build a better, more united w'orld." 

For months, Boeing's hi flying laboratory" 
(Continued to page 154? 
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Sponge-Back Rubber Stamp 

Prints Around Corner 




Stamp's flexible back permits printing a round corner 



Mounted on an airy cushion of sponge 
rubber, said to be so resilient that its ac- 
tion will not injure even fragile packages,, 
a rubber stamp capable of '"shooting around 
corners” is sufficiently flexible to print 
clear impressions on curved surfaces. Al- 
ternately, half the impression may be 
printed on one side of a container, and the 
other half on the adjoining side. 

%L 

Snap-Clips for Wires or Cables 
^ Fasten Almost Anywhere 



[* 



Wire harness clips to hold wires, bunches 
of wire or cables are lined with non- 
absorbent synthetic sponge rubber, or plas- 
tic insulation, which wedges around and 
between the wires and prevents chafing. 
The spring-steel clip itself is fitted in the 




Wire hurneis allatlies j«n place in a variety of way* 
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larger sizes with dovetailed hook-ends 
said to guarantee against accidental open- 
ing, A variety of fasteners on the back ol 
the steel dip permit attachment of the clip 
and its burden of wire with rivets, rivet 
studs, snap -fasteners or spaing clips, in- 
creasing the clip^s versatility. 

lr J 



''Bulge Gauge” for Truck Titfes 
Shows Air Pressure Needed 



Truck drivers may determine whether 
or not their tires are properly inflated, no 
matter what the load on the truck, with a 
sliding rule called the 1 'Deflect- O- Gauge,” 
Tires are built to deflect 12.3 percent un- 
der capacity loading, for with that percent 




Taking und^flected (top) (md deflected t Er® reading 



of deflection there is the least wear. With 
greater deflection die tiro spreads and the 
fabric sidewall ultimately breaks down. 
With an underload and less deflection, a 
small portion of the tread gets abnormal 
wear. The gauge shows exactly how much 
air is needed to give the tires the proper 
percent of deflection* whether underload 
or overload exists. 



CYou can obtain additional information 
about products described in this magazine 
by writing to the fii-ms listed in the Where- 
to- Buy- It index. Say You Saw It in Pop- 
ular Mechanics. 
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FIGHTING tU PIGBOATS 






I TNRE5TRICTED submarine 
LJ W arfarc has been declared 



by the Axis and this threat to 
the Allies' chances of victory is 
so serious that Americans sci- 
entists have been called upon 
to redouble their efforts to pro- 
duce weapons for combating 
the “wolves of the sea." 

Important results already 
have been achieved in the anti- 
submarine campaign. Some of 
the weapons must be kept se- 
cret for they provide the means 
by which many a submarine 
makes only a one-way trip 
from its German base T creating 
a slate ot anxiety among those 
awaiting the return of its crew. 
This very element of myslery 
helped the Allies win their fight 
against the submarine in the 
World War t for German crows 
finally refused to man the un- 
dersea craft on voyages from 
which there was no returning, 
nor even word of the U-boats* 
fate. 



But there are other develop- 
ments. From Britain comes 
word of a radio “magic eye” 
which enables an air or surface 
observer to spot a submarine 
when it comes to the surface to 



Mortal flfiflmy of the lubmorine is- ihe depth eViarg*,, ihown flower- 
ing into exploiter) below. PT boat, ab*ve r mdy corry Such "nihienni" 
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ShayM g U-bUaf,, attempt mg to conserve ferpeJeeij surface and fight it 
Out with ill deck gun. Navy gun crewt would ^4 the lub a hoi r*»pltan 



recharge its. batteries, even on the darkest 
night, London also reports a new type of 
escort vessel, an outgrowth of the corvette, 
which is said to be the most heavily armed 
ship of its size in the world. Rapid produc- 
tion, more rapid than that of destroyers, is 
11 feature of this weapon, for it means more 
surface craft to combat the dread U-boats. 

Here in America, research on anti-sub- 
marine devices goes on feverishly, together 
with a tremendous building program to 
produce deadly escort vessels by the score. 
In addition, there is a constant stepping up 
of the anti-submarine air patrol, by scout 
planes, long-range bombers and lighter- 
than-air craft — the blimps. The day is not 
too distant when no convoy will he without 
air protection at any point in its journey 
across the Atlantic. 

That list of escort vessels includes^ of 
course, the principal weapon against the 
submarine — the destroyer. More than one 



naval authority has ex- 
pressed the opinion that 
Jl the move destroy ers> the 
fewer submarines.* 
Depth charges, hurled 
from surface craft, and 
bombs, dropped from air- 
planes and blimps, appar- 
ently are the most effee- 
t i v e anti-submarine 
weapons yet devised. 
Bombing planes can 
search rapidly over a vast 
area of sea and r especial- 
ly in smooth water, can 
spot the underwater 
shadow of a submarine 
more readily than can a 
vessel on the surface. 
The aircraft do not need 
to fly at great altitude; 
they are deadly when 
they drop their bombs, 
Destroyers, sub chas- 
ers, corvettes and other 
surface vessels, while not so speedy as the 
bomber j have superior gunpower and 
greater volume of depth charges. These 
charges are ejected from gunlike throwers 
which make it possible to cover a consid- 
erable area of the sea with a pattern of 
destruction. The ejectors work on a swivel 
so that the charge may be directed to any 
selected spot. 

But it's a big job — this beating the sub- 
marine — the biggest job that any combi- 
nation of seapower has ever had to face. 
True it is that the Allies defeated the 
Kaiser’s submarines back in 1917, but to- 
day the problem is far greater. At the peak 
of Germany^ World War U-boat strength, 
the Kaiser mustered fewer than 150 under- 
sea vessels, many of extremely limited 
range; now Hitler has an estimated 409 
submarines, most of which can rove the 
seas thousands of miles from their bases- 
And dozens of shipyards and engineering 



Long- range flying bools, carrying depth l»mbi P can patrol wide areas and may spat sub by its ihbdow 
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plants in Europe are' 
working around the clock 
to produce submarines 
faster than the Allies can 
sink them. 

The modern German 
submarine, many times 
more powerful than any 
turned out in the World 
War* frequently can make 
port after its conning 
tower has been shot a way . 
It is constructed with a 
double hullp with oil com- 
partments placed be- 
tween the two hulls to 
absorb the shock of depth 
charges except at very 
close range. And that's 
why a patch of oil on the 
surface after a depth 
charge has exploded can 




FT bool'i ^Dlhcani" may be set to explode at pre-determined deplhi H 
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evidence that the subma- ebeve. Bdow it it* IrnditiPnel enemy, h knifi-prowad U. S. destroyer 

rine has been destroyed, 

More than 220 feet long, 
with a 20-foot beam and 
a submerged displace^ 
ment of nearly 900 tons, 
the German U-boat tar- 
ries 12 deadly torpedoes 
and a quick-firing bow 
gun of more than four- 
inch caliber to pick off 
lone ships and thus con- 
serve torpedoes. It is 
driven by 2,800- horse- 
power Diesel engines that 
give a surface cruising 
speed o£ 17 knots; in an 
emergency, this can be 
pushed up to 20 knots. 

Range of this undersea 
raider is so great as to be 
amazing to the layman. 

Serviced occasionally by 
surface “mother” craft, it 
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can remain away from its 
haso for many months. 
Now come reports that 
Germany is using a fuel- 
ing vessel which can be 
submerged slightly, thus 
being made invisible to 
all except aerial observ- 
ers. This submersible 
tanker is towed by sur- 
face vessel or submarine 
to a rendezvous, there to 
remain until its fuel sup- 
ply is exhausted. 

This, then is the pow- 
erful weapon that Hitler 
recently handed to Ad- 



Cuail Guard "(ub-bvilfr / 1 ferret 
of the convoy leaner k ormtd 
the teelh against Neni waif pack 



tniral Karl Doenitz, with 
instructions that it was to 
be used with utter ruth- 
lessness, That it is a dead- 
ly weapon can bo deduced 
from the toll taken of 
United Nations shipping 
since Pearl Harbor — be- 
tween 600 and TOO vessels 
sunk along the Atlantic 
coast of the United States, 
literally right in our own 
front yard. 

That Hitler's latest 
move is an all-out effort 
to win the battle of the 
Atlantic is recognized by 
United Nations' military 
strategists. Already the 
submarine wolf packs aro be- 
coming larger; Secretary of the 
Navy Frank Knox stated recent- 
ly that there were more U-boats 
in the Atlantic than ever before 
and he added; 

“We have a tough period ahead 
of us in the Atlantic. The oper- 
ations in North Africa have tre- 
mendously increased the Navy f fl 
task. With the convergence of 
convoy routes at the western end 
of the Mediterranean, the targets 
are multiplied in the very front 
yard of the German submarines 
and airplanes. We know they 
have a very large and growing 
U-boat fleet in the Atlantic and 



Ship'* plates crumpled like paper show 
destructive power of larpecto (loft} — but 
I his Qno maile part fieluwj ikekh ihaw* 
haw Next submarine* plant mine* 
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more in training in the Baltic. We have 
made a good start in Africa * We may have 
to pay a price for it, and we would do well 
to prepare ourselves for losses at sea from 
submarine attacks In the next four or five 
months,' 1 

Thus t United Nations leaders are well 
aware of the critical aspects of the situa- 
tion, They know that if Britain is to live 
and fight, a minimum of 800 ship crossings 
of the Atlantic must be made safely each 
month. They know* too, that if the subma- 
rine becomes effective enough, American 
supply lines to North Africa can be dis- 
rupted and Allied efforts in that area can 
be paralyzed; further, that if these supply 
lines cannot operate effectively, there will 
be no early invasion of Europe. Since they 
have pledged all resources to an invasion 
effort, it is obvious that they are betting on 
American and Allied scientists to produce 
the answer to the undersea terror. 

The picture Is not entirely black, al- 
though far from bright. Prime Minister 
Winston Churchill, addressing the British 
parliament, said recently: 

“Progress is being made. We have hard- 
ly any losses in our heavily escorted troop 
convoys, and out of about three million 
souls who have been moved under protec- 
tion of the British navy, only 1,348 have 
been killed or drowned, including missing. 

"The rate of killings of U-boats has im- 
proved steadily. From January to Octo- 
ber, 1942 t a period of 10 months, the rate of 
sinkings., certain and probable, was the best 
we have seen so far in this war. But from 
November to this date (early in 1943) *, the 
rate has improved more than half as much 
again. 

“At the same time the destructive power 
of the U-boat has undergone steady dimi- 
nution, In the first year of the war the op- 
erational U-boat accounted for an average 
of 19 ships; in the third year, but seven and 
one-half. It is because of this that the 
U-boat warfare takes first place in our 
thoughts." 

Despite this somewhat optimistic view, 
the prime minister recognizes the great 
peril, for he warned: 

“The losses we suffer at sea are very 
heavy and they hamper us and delay our 
operations and thus prolong the war." 

And that is why the United Nations 
leaders have given the task of overcoming 
the submarine first priority in their plans. 

For the promised invasion of Europe 
millions of tons of shipping will be required 
and this shipping must be protected. 

The United Nations MUST beat the 
submarine to win the war. Our military 
observers agree that the fight will be ex- 
tremely difficult, but that it can and will 
be won. 

JULY, 1943 
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Heat Baffle for Oil Furnace 

Lowers Fuel Consumption 



Irtifrting brtt-wving unit thsit fit m9tt fumfKt* 



Readily installed by simply placing it on 
top of the existing combustion chamber, 
an inexpensive refractory heat baffle, said 
to effect substantial savings in fuel oil, fits 
round or square furnaces, either with the 
horizontal gun type or rotary oil burners. 
The baffle* requiring the cutting down of 
the oil feed, causes the fuel to burn more 
completely, also producing a “scrubbing" 
action against the side of the furnace* 
to deflect heat against the furnace surfaces 
and hold it longer in the flue passages. 



Carrot Diet for Oxygen Hii&gelf ■ 
May Aid High-Altitude Pilot 

Combat fliers at high altitudes may be 
able to withstand lack of oxygen by turn- 
ing to a diet of fresh carroty experiments 
at Northwestern University Medical School 
indicate. Doctors there kept a group of 
rats for 10 days on a diet of nothing but 
carrots and tap water, then put them in a 
low-pressure chamber simulating atmos- 
pheric conditions at altitudes of 30*000 feet 
for two hours. Of 107 carrot-fed rats, 85 
survived the lack of oxygen, whereas only 
23 of 107 rats on a normal diet survived. 



Experiments are continuing to ascertain 
what carrots contain that provides appar- 
ent protective e^eej^agamst ^ox yj^eij lack. 
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Portrait at Icfl above wsi in iuch bad carrdilian it said for only 
$3 QQ f but when restored by art detective, qi ihown belew T it will 
bo wprfh $5 r MQ, Porlecilly re , itored face ii ihiwn at right 4 b«VO 




FN WAR* rare and beautiful 
^ works of art become vir- 
tual pieces of international 
currency which can be passed, 
by selling them, in practically 
any country in the world. This 
is particularly true of paint* 
ings by recognized masters. 

Valuable paintings have ad- 
vantages over ordinary cur- 
rency because most countries 
are exercising rigid controls 
over the movement of cash 
across their borders, and be- 
cause works of art can be used 
as protection against currency 
inflation. 

Bombing of big cities has 
made rare art all the more 
rare. And a painting is port- 
able, so that a man can walk 
off a ship with a million dol- 
lars worth under his arms, yet 
Uncle Sam charges no custom 
duties— as he would on dia- 
monds — if the object of art is 
over 100 years old. 

One result of these wartime 
circumstances is that the 
United States is being flooded 
with millions of dollars worth 
of art carried by rich refu- 
gees. Must of them have to 
sell their masterpieces. 

Unfortunately for many, 
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X-ray ef Hilt 15lH century Ma- 
donna showed il had been re-* 
painted often. The petition of 
th ild's arm had! been changed 

counterfeits are far more 
common in this kind of 
currency than they are in 
greenbacks. 

So the war has in- 
creased the importance of 
the small group of scien- 
tists, particularly in mu- 
seums, who have for years 
been building up fool- 
proof systems of uncov- 
ering fraud in art. 

Recently a dealer 
walked into the Brooklyn 
Museum with a painting 
he had sold for $35,000, 
but had not delivered be- 
cause of honest doubts 
about it. A few days later 
he was $85,000 poorer be- 
cause it was not the prod- 
uct of a famous old mas- 
ter as he had supposed. 

The same art detective 
who worked on this case, 

Sheldon | Keck, restorer 
for the _itrQOkly"n~ M u - 
s eulTITT^TaF" recently ha n.d - 
ecTlTlandseape reputedly 
by the Dutch artist 
Meyndert Hobbema of the 
1600's, and worth $12,000. 

Inspection caused Keck to suspect that the 
tiny cracks which are a sign of antiquity 
on a painting, had been applied with a 
brush. A microphotograph increased his 
suspicions. Dipping a wad of cotton in 
some chemicals, he wiped a spot and the 
4 *aged” surface, pigmented varnish* rubbed 
off leaving bright, fresh paint, the sign of 
the counterfeit. To cinch the case* enlarged 
photographs of the *'worm hobs” in the 
wood frame proved they had been made 
by nails. Worms do not leave rounded 
edges on the holes; nails do. 

Another case, in which the forgery was 
not deliberate* involved a Madonna by an 
Italian master. Keck put this work under 
X-rays, and the plate showed the painting 
had been done over so many times it could 
hardly he called the work of the original 
artist. One retoucher even moved the arm 
of the child Jesus from its original position. 

These cases of counterfeit * s art currency” 
can be multiplied by hundreds from the 
files of museums and art dealers. It is a 
standing joke among connoisseurs that of 

W&adnn art pie{«i aflen are haneycamb#d= by li- 
mits* whlth muitumi combat by placing object in a 
glaif case and fumigating with Corb on Teirachlonde 
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BeferB^cmd'affftr of a restoring 
job k shown -above. Ikon at right 
Originally looked Uko worlhloii 
piece at left because eight lay- 
off of pa 11*11 wavered it. Sirota 
of paint are shown enlarged —► 

the 3,000 pictures painted 
by Corot +s at least 10,000 
are in the United States/ 5 
This country is the dump- 
ing ground for European 
art forgers. 

But another side of the 
art detective's work is il- 
lustrated occasionally by 
true stories of people who 
have paid as little as §50 
for genuine masterpieces. 

The Brooklyn Museum recent- 
ly Peeked up a portrait of Deborah 
Hall painted by the famous 
American artist William Wil- 
liams in 1766. It was so cracked 
and chipped the owner was glad 
to get §300 for it. After putting it 
through laboratory tcsts T Keck 
cleaned it thoroughly , applied a 
filling of gesso — whiting and gel- 
atine — pressed the paint carefully 
and the owner would never have 
recognized the painting. Next he 
began retouching. When the job 
is finished, the value will range 
between $4,000 and $5,000- Each 
spot is painted over three times 
with pigment, in a varnish medi- 
um, each coat being made a little 
darker until the correct tone has 
been achieved. 



Another time Keek gave the 
museum a surprise in the form of 
a $15,000 painting of Saint Joseph 
by Jusepe de Ribera. The paint- 
ing was in de Ribera f s style, but 
presumed to be the work of a pu- 
pil and worth probably $400, until 
Keck, applying X-rays, ultravio- 
let light and chemicals, uncovered 
the signature of the great artist. 
European artists had repainted 
and covered the signature, thus 
defrauding themselves. 

Keck also tells of a Russian ikon, 
or religious painting* of Saint 
Nicholas, on wood, which had be- 
come so battered since it was 
painted in the ISOG's that it was 
practically junk. 

Keck began working with a mi- 
crosectioner, much like a hypo- 
dermic needle with the end sawed 
off. Jabbing it through the paint 
film in an inconspicuous 
spot, he brought out a 
tiny cross-section of 
paint. A push of the 
plunger ejected the sam- 
ple. This was photo- 
graphed under a high- 
powered microscope* 
When the photograph had 
been enlarged 106 times. 
Keck discovered the reaL 
picture under eight layers 
of paint and varnish, a 
truly beautiful work of 
art with a genuine gold 

The ultraviolet Tamp < below) dc- 
tucH new palm covorfag ih# aid 
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background . By tedious work he 
removed one layer after another 
until the original, now worth at 
least S1,0QQ* was restored to Its 
natural glory. 

The art detective has built up a 
specialized kit of tools* The ultra- 
violet lamp will often reveal re- 
touching of old masters. Tarnish 
fluoresces. Repaintings do not as 
a rule. Often a fake signature will 
stand out in glaring contrast to the 
rest of the picture. Added brush- 
work to imitate the style of a mas- 
ter is thrown into bold relief. 

What the eye does not reveal, 
the camera lens sometimes will 
An ordinary camera may be used, 
with a yellow filter and exposures 
ranging to half an hour. 

The X-ray determines the con- 
dition of paintings below the sur- 
face just as ultraviolet does on the 
surface. Photomicrography per- 
mits huge enlargement of small 
details of a painting to compare 
distinctive brush work. The mi- 
croscope's especial use is for mak- 
ing microchemical analyses of 
pigments or examining cross-sec- 
tions of paint removed by the 
microscctioner. 

There is a vast difference be- 
tween the practices and points of 
view of the modern restorer and 
the work of the restorer of past 
centuries, says Keck. 

“Having determined exactly the 
slate of the picture, the modern 
restorer^ first task may be to 
transfer the layers of paint from 
a rotten canvas to a new one#" ex- 



Lett of into ginel ten— 
□nil a little glue, end 
ihaHmd junk, right 
centefj. if anemhled 
info italuftHo of dear 



plains Keck, “He will be obliged to clean 
the surface of old varnish and dirt, using 
solvents and methods that will remove the 
dirt and varnish only and not deslroy the. 
surface. He may also remove paint previ- 
ously applied in an effort at restoration. * 
“Sometimes he finds two paintings* one* 
over the other* and has the delicate task of 
separating the paint layers and preserving 
both, He has also to fasten to the new sup- 
port bits of paint that were cracked and 
loose. Sometimes an entire painting is a 
picture puzzle of such cracked fragments* 
“When parts of the paint are missing, he 
(Continued 1* page 14B) 
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Screen or Her m- penfrl ii l]fl#d behind permanent rath 



in summer. Tension of the spring is also 
said to hold the unit tightly and eliminate 
rattle from the wind and vibration noises 
from traffic, Entire operation is from in- 
side the house. 
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3 ^Sliding Magnifier on Ruler 
^ ^ Has Unbreakable Lens 



cracking. The lenses* for all their sfrength T 
are neither thicker nor heavier than ordi- 
nary lenses* and can be ground as accu- 
rately. Their toughness is said to come 
from a special annealing process. Hammer 
and mallet blows do not even scratch the 
glass.; pressed in an iron clamp, they still 
neither break nor crack. In one humorous 
test, in fact, it was demonstrated that a fist 
blow would harm neither the lens nor the 
stricken person's eye. 



Permanent Storm Sash* Screer 
"Stored” Right in Window 

Drilling two holes and setting 
screws per unit is all that is required to 
install a combination storm sash and screen 
which remains in place the year around. 
Behind a permanent storm panel that an- 
gles out from the window on a spring- held 
supporting arm r the screen is “stored" in 
winter and the lower storm panel stored 

SUPPORTING AS Mi 
"UNlOCliS" TO REMOVE 



Plcmic magnWyitig lent ttftufoto teal* riding 

Accurate readings of measures down to 
one -sixty -fourth of an inch are claimed for 
a scale* mounting a detachable magnifying 
lens* intended for use in cheeking the 
length of parts* deplh of holes, center dis- 
tances in layouts* finishes of metals and the 
like. The lens, made of a patented, un- 
breakable plastic, is mounted on a post 
screwed into a slide block that glides along 
a standard machinist's six -inch rule. De- 
mounted, the whole apparatus lies flat in 
the pocket. 

Glass'* ’ 
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Lenses of "Armorplate 

Withstand a Direct Blow 

Industry is protecting the eyesight of its 
workers with an unbreakable eye-glass, 
nicknamed "armorplate,” that can with- 
stand a sledge-hammer blow without 
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CNames and addresses of makers or sell- 
ers of commercial products described in 
this magazine are listed in the Where- to- 
Buy-It index. Write to them for additional 
information and be sure to Say You Saw It 



Wimirt give the leni a dramatic if humorag-s 1$|1 
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Bomber ^Trains Men 







CJod in fur-1 mod fly ins 
radio stwdoni* a I 
Sc Dir Field (above) 
moke e&n led wirh 
ground vftin win tie "fly- 
in^ in mock-up which 
simutatili i*&i™diliOn£ On 
flight to Berlin. 
Lift, entering oiockup 



With complete liaison radio seta, 
plywood replicas of the radio op- 
erator's section of a Flying For- 
tress arc used to introduce stu- 
dents to "combat” by the Army 
Air Forces Technical Training 
Command at Scott Field, 111. Be- 
fore "taking off, 3 * the student radio 
operator receives a "briefing” 
which includes his route guide for 
the "bombing mission,’ 3 code cards 
and other special instructions. 



Clad in a fur- lined flying suit, he enters 
the mock u p and makes the proper pre- 
flight inspection. During "flight” he is 
called to contact various ground stations 
for information and a complete log of op- 
erations must be kept. Induced static, tem- 
perature control that gives the compart- 
ment a high altitude chill, and a mounting 



for the mock up that permits it to be rocked 
in all directions help to make operations 
realistic. Also s when the interphone warns 
of an enemy fighter closing in, the student 
seizes a dummy machine gun. Like regular 
bomber crews, the students give their 
mockups fanciful names like 1 'Zombie 1,3 and 
"Berlin Valentine. 1 * 
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P^l-Purpose Aircraft Carrier Is Also Plane Transport 




President Raotercit vkw* model of KaitOr's dual-purpose aircraft carrier 

& ~ r / '' 
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Scheduled to be deliv- 
ered at the rate of six a 
month by the end of this 
year is a new American 
contribution to air -sea 
warfare, a dual-purpose 
aircraft carrier designed 
also to serve as an air- 
plane transport. Henry J. 
Kaiser, producing the 
vessels in a 12-way yard 
in the Northwest, pre- 
sented a model of the 
craft to President Pluosc^ 
velt on a visit to the 
White House. 
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Urthtilchcd mciquitocs by 1 h □ 
biltiari tiro killed w[lli boat 

sptoy thwH throe 65- 

f^bit foMnCotnt gf tnrvkide 



MoiqLMtQ-flfjjhtinfj Crow usnx 
JJ S WC1 rrtp * A n gel/' 1 fo^r-wheat- 

drivfl truck with ovemied 
t ire* for navigating ma«h 



PtlOtO tOrirtcT-y SiL-iurdny EivLisiritf Prat 

It/GU'VE heard of pink 
1 elephants and purple 
cows, but the chances are 
you have never heard of 
blue, red, green and pur- 
ple mosquitoes. 

Any bugologist will tell 
you there “ain't no such 
animal/* Residents of the 
mosquito - conscious Des 
Plaines River Valley 10 
miles west of Chicago will 
testify there are ■millions 
of colored mosquitoes. 
What's more, they will 
prove it by leading you to 
. the man who stains them, 
] known as the “skeeter 
, painter” of Lyons, Hi. He 
is J. J_.yelJ Clarke , sani- 
tary engineer for me Des 
Plaines Valley Mosquito 
1 Abatement Distract. 

^ The worn path to the 
door of his one-story 
brick building near the 
banks of the Des Plaines 
is proof of the old saw 
about the man who made 
a good mouse trap. Mos- 
quito control workers and 
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health officers from all over 
the nation, from Hawaii and 
South America have stopped 
there. 

They don*t come to learn 
how he stained some 31,000,- 
000 mosquitoes in a single ex- 
periment. That is just part of 
the picture. What attracts 
them is the fact that his work 
has reduced woodland and 
domestic mosquitoes in the 
district by 90 percent and the 
vicious Hood water mosquito 
by 60 percent. Anyone who 
has ever swatted a hungry 
mosquito can appreciate those 
figures. Before Mr. Clarke 
started his abatement project 
it was not uncommon in a 
“bad season” for the residents 
of the valley to find from 20 
to 200 of the domestic variety 
in their bedrooms despite 
careful screening. 

His method of fighting mos- 
quitoes is a combination of 
prevention and blitzkrieg. A 
mechanized “panzer di vision” 
sweeps through the valley 
with specially designed ma- 
chines affectionately named 
Fuddle Jumper, Swamp An- 
gela Dinosaur, Skeeter-Eater 
and Corner Cutter, 

“Fighting mosquitoes is like 
fighting fire/* he says. “You 
have to work fast when they ' 
are hatching or you lose con- 
trol. We designed our equip- 
ment for speed. The Fuddle 
Jumper, Swamp A ngel, Dino- 
saur and Skeeter- Eater are 
large- tired f our- wheel-d rive 









FIildLuk 

fiaLurdny Kwnlnff Ftot 

Above, Spraying catch 
bo* in wiih a 'Tomer 
Cutler" — motorcycle 
wilh s ipray unit in 
Side car — savi!t timo 

Novel mosquito trap 
(lieft) CrIPrecfi- infed* 
Jjy tight Ihcrt I urns, 
on OuiGmntiqcilly cl 7 

e J detk over y evening 

Ct-low, Spraying lar- 
vae 1 in swamp, M-0M 
with dipper takes a 
count tq estimate Ihe 
hal-eh and nati variely 
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'Tamlmg" branding ground wt^h euloratl du*t to dl«k mciquito ronga 



units — we also call them marsh buggies— 
that get around in a hurry through marsh 
or swamp. High pressure sprays are 
mounted on these buggies. The Comer 
Cutter is a motorcycle with a spray unit in 
a side car used for spraying catch basins.” 
The Corner Culter will spray 450 closed 
catch basins or 600 open ones in a day. A 
boat sprayer that shoots three streams of 
larvicide about 65 feet is used on the Des 
Plaines River. When the abatement pro- 
gram was getting under way back in 192B 
it took 40 men a week to spray the river. 
Now five men can do the job in a day, 
Fy rethrum larvicide and a new substitute, 
leihane, are used for spraying fresh water. 
They do not harm fish or plants. Fuel oil 
is used only on polluted water, 

A new form of war on mosquitoes, rec- 
ommended by Mr. Clarke and now being 
used by the army t is a gas bomb that con- 
tains py rethrum. A small bomb set in a 
barracks or on your front lawn spurts like 
a fountain and kills mosquitoes for yards 



around. The army’s only dif- 
ficulty in making the +< mos- 
quito bomb” is that pyre- 
thrum is hard to get for it is 
made from a plant that flour- 
ishes only in Japan and Ken- 
ya Colony 5 Africa, 

After a heavy rain, Mr, 
Clarke's staff works virtually 
night and day “bUteing” the 
possible breeding places in 
the 76 square miles of the dis- 
trict. They have a seven- day 
deadline N for by that tune the 
eggs in the flood waters will 
have hatched and the mos- 
quito developed through the 
larva and pupa stages into a 
winged insect The flood- 
water mosquito, the most difficult to con- 
trol, lays its eggs in marsh grasses that will 
be flooded. About 15 percent of the eggs 
are hatched during the season they are 
laid. Most other mosquitoes lay their eggs 
on water In little rafts that hold about 200. 

Water is the staff of life to mosquitoes. 
They can't live long without it. Kept in a 
cage where water is inaccessible they die 
within six days. 

There are three favorite breeding places 
on or near home premises: Fish pools, ex- 
cavations of unfinished buildings and rain 
barrels. Buckets, tin cans, tubs, drums, 
bird baths and sprinkling cans also serve 
as hatcheries. If your bird bath is in the 
sun and in frequent use, the chances are 
mosquitoes will avoid it. If they do lay 
eggs there they will most likely be broken 
before they can hatch. 

For the fish or lily pool owner who has 
a feeling of guilt in the mosquito season, 
Mr. Clarke ha s only a kind word. Con- 
trolled pools arc mosquito traps, not hatch- 




Seining iii’faci minn^wt for distribution It lily pool* in beck yerdi — raiunewi thrive on motquilo larvae 
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tries, he says, A few fish, especially sur- 
face minnows (gambima aflinis), a plant 
(bladder wort) that devours larvae in little 
suction cups* and aquatic insects will trans- 
form any pool into an excellent trap. 

The domestic mosquito that hatches on 
home premises and! vacant lots has been 
brought, under control in the Des Plaines 
district by house-to-house inspection and 
education of the public, This mosquito* 
which has a short two -mile flight range, Is 
the type that comes into- homes at night. 
When a complaint is received, field men 
search the vicinity for a breeding place and 
usually find it. 

Two other general classifications of the 
32 species of mosquito studied in the dis- 
trict^ aside from the domestic, are the 
woodland and fioodwater varieties. Mr. 
Clarke compares the domestic, woodland 
and fioodwater mosquitoes to the chicken, 
wild turkey and wild duck, respectively. 
The woodland mosquito that hatches in 
spring and early summer never leaves the 
woods, often ignoring a juicy golfer 50 feet 
away; the fioodwater type ranges far afield 
but will not come indoors, and the domes- 
tic prefers an indoor a la Carte. 

The fresh -water swamp mosquito is used 
in staining experiments. The hatch of one 
swamp is dyed blue, another purple* an^ 
other green* red* brown or yellow, Mr, 
Clarke was unable io stain mosquitoes by 
the million until he discovered by accident 
that they could be dyed with dust instead 
of liquid, While mixing powdered red dye 
near a cage of green mosquitoes one day 
he discovered that dust particles had set- 
tled on the green insects giving them a red 
polka-dot effect (There's one for the en- 
tomologists!) Now a finely ground com- 
mercial aniline dye is mixed with flour 
and dusted over marsh grass containing 
newly- hatched mosquitoes. 

Scattered through the district are 30 
testing stations. Mechanical traps equipped 
with light bulb, suction fan and ‘'poison 
jar" are used to make the catch. The traps 
operate automatically from dusk to dawn 
every night. Staining experiments ended 
long-standing arguments about the flight, 
habits of fioodwater mosquitoes. They will 
fly 15 miles. 

Staining mosquitoes also enabled Mr. 
Clarke to assemble some astronomical fig- 
ures on a peak hatching period. Thirty- 
one million mosquitoes were stained within 
a few days. The number was estimated by 
counting the larvae in one square foot and 
then figuring the acreage dusted. Among 
the 92,000 mosquitoes caught during the 
next 30 days there “were 420 Unstained 
mosquitoes for every stained one. There- 
fore, in a radius of 10 miles there were 420 

(Continued t a pogo lMj 



P 3 :u courtesy Snticrduy Evnrjippr Fgst 

Above, J. Lyel3 Clarke, noted moiquilo aba lenient 
expert, rattfiM insctls on Omi With tt*t tub« Mil min- 
ing Other. Below, collecting the insects in a marsh 
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Timber Wall Sends Tank Flying 
In Obstacle Course Test 




limber barricade lh row n up by army engineers hurls trapped lank in air 



tectlve coating and lubri- 
cant for shells and bui- 
lets t among other wartime 
uses. Bees also help out 
in the production of 
sweets; last year T s honey 
production was estimated 
at from 150 to 200 million 
pounds. Perhaps the most 
important function of the 
honey bee is in pollina- 
tion. Increases in yield of 
as much as 40 percent 
have been noted when a 
hive of bees was placed in 
each acre of apple or- 
chards. Clover and other 
crops similarly bench tted, 
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By Sifting Them 
Through. Drum 



Aluminum rivets 
dropped by aircraft 
workers are reclaimed 
with a rivet sorting ma- 
chine developed by the 
Fisher Body Division of 
General Motors. First* 
the “lost*’ rivets of as- 
sorted sizes are passed 
through a bank of revolv- 
ing cylinders. Holes in 
the cylinders vary in size 
so the rivets are sorted 
according to thickness. A 
hopper carries them to a 
rotating disklike selector 
which sorts them accord- 
ing to head type, then 
separates them by length. 



Dogs piled up like jackstraws may splin- 
ter when a tank strikes them full tilt, but 
when the logs are part of a trap designed 
by the United States Army Engineers, the 
tank is stopped. In a test of the engineers’ 
skill, a low barricade of timbers stretched 
across a trail and buttressed by other logs 
sunk into the ground not only halted the 
charging tank but threw it high into the 
air, during a demonstration at an eastern 
fort 

Ijf $* 4 

Honey Bee Is Vital War Worker 

In Three Different Fields 

Beekeeping is an essential wartime in- 
dustry* according to Dr* jLeonard Clark of 
the biology department of Un ion College, 
because ofThe versatility of the bee and its 
products. Beeswax is used in polishing 
waxes for airplane wings* and as a pro- 
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Recking vitvilifce drum* ^rfsng rc-clo imtd rlvati by 
thfckn»ij ano machine rorft ICO p&ynd* in a day 
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Shields of Clear Plastic Protect War Workers 



Mo st/igSTu s+nai workers'^ile ^ogglfftr 

ond lliof goes for a ire roll workers, to*. 
&u-t tho mfr and women who build 
plunes did iQfmelhin^- about it. They 
figured the Ifantporent pipette Mled In 
bombers to ptolecl ihe crew ond still 
provide visibility Could do ihe Mime for 
Ihcm. Among the protective shields do* 
signed by worker* Es the one {above} 
over a soldering po! to prevent sp I ot- 
tering of ctio Ite n vneluL Top right, plas- 
tic face shield tplchoi flying Tacks 



■botes courlcsr Rohm & Hpo* £a 



jtbw^Gj iplinlors fly from the teeth 
oF whirling saw but -worVor doesn't 
cv^n biink for he is protected by cn 
tough Iransparonl shield- 1 1 was de- 
signed by engineers at Republic Av- 
iation. Slut: Ids like this have re- 
ef ucod eye m juries in many plants 



left, another type of clear vision 
shield for saw. Many cdncrgft work- 
men, familiar wilh plastic rnplcrtal, 
moke sheir own shields by heating 
pfnitEc to about 300 degrees F, and 
then ihoping IK The polishing and 
cleaning ore done wilh bare hand J 
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Upright (arrow) is adjustable to suit welder's height 

Attached to a swivel on a supporting belt, 
an arm rest for welders working on over- 
head jobs permits freedom of action while 
lessening fatigue. The padded rest caps an 
upright which is adjustable to the height 
of the wearer or the height of the job. The 
belt provides a means of carrying extra 
tooJs and rods. 

Fishing Gear in Tackle Aproh^ 
To Equip Navy's Life Rafts 

Harrowing experiences of shipwrecked 
men and plane crews forced down at sea 
have convinced the Navy Department of 
the need to equip its ships and planes with 
complete fishir^ tackle gear* with which 



I 






Padded Rest Supports Arm 
For Overhead Welding 



shipwrecked or marooned men will be able 
to derive food in any waters of the globe. 
One kit, weighing three pounds, is to be 
installed on every oceangoing vessel, Navy 
or merchant marine, of o ver 3,000 tons, and 
will be placed In lifeboats and rafts. A 
smaller kit, weighing slightly over a pound, 
will be packed in airplane life rafts. The 
larger kit includes a 12- pocket apron into 
which are stowed dehydrated pork rind for 
bait, lines totaling 700 feet in length, an 
8-inch harpoon head to be lashed to an oar 
for a spear or gaff, jigs and spare hooks of 
varying sizes, a knife, a collapsible net, a 
sharpening stone, and a pair of heavy work 
gloves. Included also is a complete angler's 
guide, printed on water-resistant Fat&par. 
The smaller kit contains reduced amounts 
of similar equipment. 

Rock Wool Insulation Anchored 
By Adjustable Gypsum Holder 

Retaining holders made of gypsum are 
manufactured to hold rock wool insulation 
in place in such exposed areas as between 



Slot in tni of r&leiiifrr lenten* it in pkieo over ncsl 

rafters, studs and joists. Fireproof and 
rotproof, the retainers are adjustable to any 
length between 16 and 24 inches, and are 
fastened by means of a slot that slips over 
a nail. They are said to increase the insu- 
lation’s efficiency by preventing its slip- 
ping or falling out. 



([To learn where to buy commercial prod- 
ucts described in these pages, see the index. 
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in the school shop or at home as 
a gift for dad on Father's Day' 



By Bess Livings Lee 

r\ AD will appreciate this desk set all the 
^ more when he knows that you made 
it yourself. The team of elephants that 
form the sides of the letter holder curl 
their trunks to provide a place for pen and 
pencil and wear scratch pads on their 
backs for blanket^ while the little clown 
perched atop a stamp box holds a calendar 
of the perpetual type in a wooden frame. 

The elephant pattern given in Fig. 1 must 
be enlar ged full size on 1-in. squares. This 
is quite easy to do by ruling on paper the 
same number of squares as are given in 
the pattern, then simply drawing in the 
outline to coincide with that shown in the 
corresponding square of the pattern. It’s 
best to saw the two elephants at the same 
time so that both will be alike. To saw out 
the space inside his curled trunk t you'll 




have to drill a small hole so you can insert 
the blade. Fig. 2 gives the size of the pieces 
to which the elephants are glued and 
nailed. The ears are sawed out separately 
and pivoted with short dowels. They 
should extend out from the body V\ in. or 
so to provide space for a scratch pad on 
each side. A red blanket of imitation leath- 
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Beveling is done with the lid in place, 
clamping both parts in a vise and sawing 
off first the ends and then planing the sides 
to correspond. The clown pattern is en- 
larged in the same way as was done before, 
except on ^4*in. squares, and is cut from 
^-in r pine, A small wooden bead forms 
his nose and a row of colored thumbtacks 
simulate buttons on his suit. A small screw 
into each foot fastens him to the box lid, 
The calendar frame is sawed out in one 
piece and has strips glued to the side and 
bottom edges to which cardboard is glued 
to form a pocket for the calendar cards. 
Suitable cards can be purchased at most 
stationery stores. The frame is attached to 
the clown's hands with glue and brads. 



er, felt or stiff paper, having the edges 
pinked, is attached to each elephant with 
a row of brass escutcheon nails across the 
top, after which I-in. strips of matching 
material are folded lengthwise and nailed 
at each end as shown to take the cardboard 
backs of the scratch pads. 

The stamp box, Pig. 3, which forms a 
base for the calendar, is built up of 1-in- 
stock in the manner shown in Fig. 4, the 
*4 -in. bottom being set in last. Note that 
a separate piece of ^4-ln. wood is nailed to 
the underside of the lid to keep it in place. 



Magazine Rack Provides Surface for Writing When Seated 




Doubling as a desk that can be supported 
nn your Lip while sitting in a chair, this 
magazine rack permits you to lean back 
and relax while you write. Although al- 
most any similar kind of rack will serve, 
the one shown was designed especially for 
the purpose,. It has one vertical and one 
slanted side, and the bottom projects be- 
yond the lnw T er edge of the slanted side, 
forming a convenient ledge to hold pen and 
pencil. When the rack is on your lap, there 
is no projecting edge to cause discomfort. 
Light plywood or hard-pressed board is 
used for the sides and partition, but the 
ends should be % or Ms-in. solid stock. 



([Excessive use of upholstered furniture 
often makes a room seem "stuffy,” but this 
can be relieved by use of occasional pieces 
of wood furniture such as a delicate ma- 
hogany end table or side chair. 
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Lazy-Tong Pin-Up Lamp Extends Over Chair 




METAL 

PLATE 

MORTISED 

FLUSH 



STOC* 






/ EDGE 
tHAWFEfiED 



\\ BEVELED 



but not so tight that it cannot be folded or 
extended easily. Wire nails with small 
washers under thepeened ends can be used 
for rivets. 



WIRE MAliS 
flIVETFD 
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MAH RIVFTEO 
OVER Washer 



U X ' j x 4 
12 REQ'O 



Hung at any desired place in a room, this 
pin-up lamp folds to within 5Vfe in. of the 
wall when not in use, and extends to 16 in, 
for reading, playing cards, etc. Made of 
walnut or other suitable hardwood, the 
lamp consists of a lazy tong a one end of 
which is hinged to a shieldlike wall brack- 
et, and the other end to a post that carries 
the socket and bulb. To attach the socket 
to the post, a short 14- in. pipe nipple is 
used, a portion of one end being cut away 
after which the resulting tab is bent up at 
right angles and screwed to the top of the 
post as indicated. The socket is screwed to 
the other end of the nipple. The lamp is 
hung on two screws, driven into the wall 
so that their heads project to fit keyhole 
slots in a metal plate which is set flush in 
the back of the lamp bracket. In making 
the lazy tong* rivet the joints fairly snug 



— William E r Gass, Jr, r Paterson, N. J. 

Cork and Pin Hold Small Tidbits 
In Canary Cage 

Difficulty of 
feeding small 
pieces of apple or 
other tidbits to a 
canary may be 
overcome if the 
food is impaled on 
a pin which is 
pushed into a cork 
that fits snugly 
between the wires 
of the bird's cage. If the food is somewhat 
soft, it may be necessary to use a pin hav- 
ing a largo head so the bird in picking at 
the food docs not pull it off. 
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Raised Letters in Stone Imitated 
With Stencil and Cement 




Lettering that closely resembles that cut 
in relief in stone can be made by anyone. 
First, cut a stencil in metal of the desired 
lettering. Then coat the surface to be let- 
tered with thick Portland cement and fine 
sand, making the coating as thick as possi- 
ble, Now f while the cement is still soft* 
press the stencil into it. Du this very care- 
fully so that the cement pushes through 
the openings in the stencil. When the lat- 
ter is removed, fill the spaces left in the 
lettering by the connecting pieces o£ the 
stencil. If the letters are a little ragged 
at the edges, smooth them with a trowel. 



Cloth Belt Turned Easily 

When making a cloth belt for a garment, 
place a length of tape inside before sewing 
the belt together, stitching one end of the 
tape to the end of the belt as you close the 
latter, Then, to turn the belt right side out, 
just pull on the free end of the tape and 




slide the cloth back over it and the job is 
done. Clip off the tape close to the seam 
and keep it for the next belt that you make* 

Small Hole in Grease Gun Barrel 
Prevents Trapped Air 

The annoyance 
of having air 
trapped in a 
grease gun can be 
avoided by drill- 
ing and tapping a 
small hole in the 
barrel of the gun 
near the lower 
end. Put a screw 
in the hole to plug 
It while the gun is 
in use. When filling it, remove the screw 
su air can escape as grease is pushed in. 



Magnet in Crankcase Drain Plug 
Collects Metal Particles 

To avoid the circulation of metal parti- 
cles in the oiling system of an old- model 
car or motorcycle, it is a good idea to £ be 
rigidly in the drain plug of the crankcase 
sump a suitable piece of magnetic steeL 
When doing this, be sure that it does not 
stick too far inside the crankcase. 



Hasp Screws "Locked” in Place 
By Using Screen Staples 

Many door 
hasps that are fit- 
ted with padlock 
loops have ex- 
posed screw heads, 
which can be un- 
screwed and the 
hasp removed, 
making the lock 
ineffective. One 
way to prevent 
this is to file V* 
notches in opposite sides of the screw holes 
in the hasp. Then when the screws are 
driven in place the slots in their heads arc 
turned to register with the notches, after 
which screen staples are driven into the 
wood through the openings filed in the hasp 
as shown. Once the staples are driven 
home it is impossible to turn out the screw. 



CSash pulls always should be provided on 
the lower sash of a window for raising it, 
because if it is lifted by the top rah, the 
joint between the rail and stiles may be 
broken, especially if the sash sticks. 
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Attention to 

WINDOWS 



A LTHOUGH often neglected, windows 
± ^ need attention just as frequently as 
the nest of your home il they are to last and 
keep out. rain and cold air. If a sash frame 
bus rotted at the lower corner so that the 
tenon is weakened or has broken, it can lie 
repaired as indicated in Fit*. 1. To do this, 
remove the sash and make a diagonal saw 
cut as deeply as possible at the corner. 
Then draw the parts together tightly with 
clamps and insert a triangular piece of 
sheet metal in the saw cut and nail it in 
place, cutting the projecting ends off flush 
with the wood. Fig. 2 shows how to repair 
a loose, rattling sash. Remove the two out- 
er stop strips and replace them with new 
ones* making them about in. wider than 
the originals. Rabbet one face of each strip 
so that it will fit the groove in the window 
frame. Then place the strips with the off- 
set face next to the sash frame and drive 
them in place. Another way of tightening 
loose sash and also of weatherstripping 
them Is to cement narrow strips of thin felt 
to their sides where they contact the stop 
strips. Put the felt on the inner sides of 
the sash where it is less likely to get wet. 
Still another method is to use a few thumb- 
tacks instead of felt. This latter method 
prevents rattling, but does not seal the 
windows against drafts. Moisture collect- 
ing in the comers formed where the inner 
and outer window-stop strips meet the sill 
often is a cause of rotting at these points* 
The damage can be avoided by cutting a 
short bevel across the inside corner of each 
strip as shown in Fig. 3, so that water can 
drain away quickly. If you have noticed 
cold air coming in around the chock rail of 
an old window, this can be prevented by 
cutting a groove about % In, deep in the 



rail of the upper sash and inserting a strip 
of felt in the groove, as in Fig. 4 + The 
felt should project about Ife in. from the 
groove. When the window is closed and 
loqked 1 the felt strip will prevent any leak- 
age of air or rattling at this point. A com- 
bination of the felt strip just mentioned 
and those described in Fig., 2 will make any 
window virtually airtight, but still allow it 
to be opened and closed without difficulty. 

Thin Tubing and Metal Cut Easily 
With Double-Bladed Hacksaw 

When a hacksaw 
is used to cut thin 
tubing or me tak 
the teeth often are 
broken from the 
blade because of 
the thin material. 
To avoid this, use 
two blades in the 
saw frame. This 
gives the effect of 
both strengthening the cutting blade and 
staggering the teeth, thereby providing a 
finer cutting edge. 

— Joseph Keenan, Foil McIntosh^ Tex. 



BEVEL 

am 



SILL 



93 



JULY, 1943 




COR* 



6— Where a pair of draw eurtnlni are operated with 
□ cord arrangement of I he type shown, the u-puqI 
I rouble of doling them tightly -can be overcome by 
limply tying the cord So the second ring on each cur- 
tain Instead of thp first one, ThE? permit* material 
between she rings at the center to Form folds and 
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2— Tiny shred i from a hard bar of 
laundry loop afe produced quickly 
by scraping the bar across three 
battle caps screwed to the wash- 
board. 4 — Before slipping dean 

Curia in s pnlp flat rr>eP{* I rods* one 
housewife forces a Table knife into 
She rod to prevent fearing live he mi 
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1 — If you live in a boose or cpprlmpnt where the 
bathroom does not include a small clalhes-dr ying 
rackj a heavy rubber bond or cord stretched be- 
tween Iwo hooks provides an excellent place To 
bong silk slocking* and other light garments 
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3— Instead of culling a lemon for only Cr few drops 
of fuice, fust pin roe it with a fork and squeeze out 
the desired amount. 5— Knitling needles are car- 
ried safely in a h is- bolder which con 5 ills of Iwo 
corks fastened near the end* of a small dowel 
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8 — A handy rqzar-blad-e holder is 
improvised quickly fjqm a smott 
hingcr two stove bolts being used 
to lock (he blade fr'k ptace. Of 
course, this require! a hing* wish 
lioks match mg the blade opening*, 

9 — As Frrih laundry 5 fiOp contains 
cansideroblo moEituro, unwrap it 
ondj lo* <t rj age JJ p few weeks be- 
fore using so That \t will last longer 
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7— Next time you clean hous* H try rolling the large 
rugs diagonally bn for* picking ihem up. In this 
way, they tan be corned wilhoul buckling 0 r 
^breaking" as most of She weight ii in the center 
which mokes the ends liyhlnr ond easier to support 



10— When pressing heavy Seams, ridges can be 
avoided by sliding ships of paper under the loose 
ends before Spreading a dampened cloth over th ■- 
area. 11 — Improvised from an -pmply thread spool x 
this handy holder far needles keeps (hem in order 
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T2 — In building P pprmari'rnl Cab inn I lor n flal ihn 

sink again si an outiidi- Wall, it's- a good id- a la imv 1 
lata the compartment as- ihnwn la guprd against 
undue coaling ond freezing of wo ter pipes. Far host 
result*,, rabbet tho bock edgei of the cabinet ends 
and top so they will fit the insulating panel neasly 
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Clothespin Holds Up Draperies 
.While Cleaning Floor 




You can avoid soiling the lower ends of 
drapes on a mop if you use a spring-type 
clothespin to hold them up when cleaning 
the floors. The pins may be painted to har- 
monize or contrast with the color scheme 
of the room. Snapped to the edge of the 
curtain behind the drape when not in use, 
the pins are always at hand when needed. 



Improved Faceplate for La lire 

When the work is removed from a wood- 
turning faceplate of the type that has a 
screw center threaded into it as shown, the 
center nearly always stays in the work. 
This makes it necessary either to take hold 
of the base of the center with a pair of pli- 
ers to turn it out of the work, which ruins 
the machine threads, or to cut away enough 
of the work with a chisel to get a wrench 




on the hexagon -shaped shoulder of the 
center. This trouble can be avoided by 
turning a hole in the center of the face- 
plate large enough to permit a socket 
wrench to slip over the shoulder. The hole 
should be deep enough to bring the shoul- 
der just slightly below the surface of the 
plate, allowing only the screw portion of 
the center to project. In this way, the 
shoulder will project above the work, when 
the latter is removed, so that the center 
can be turned out of the work with a 
wrench.— J. O. Cavanaugh, Portland, Ore + 



Make Your Own Masking Tape 

If you need masking tape to cover por- 
tions of some work while painting it, you 
can make the tape inexpensively by using 
heavy manilki paper coated on one side 
with an adhesive consisting of cabinet 
maker's glue, I oz., dissolved in hot Water, 

1 pt to which is 
then added yellow 
laundry soap, % 
cake. When cool, 
this mixture pro- 
vides an adhesive 
that will stick 
tightly to the 
work, yet permit 
the paper to be 
pulled off easily 
when desired. After the paper has been 
removed, the adhesive sticking to the work 
can be washed off with clear cold water. 



Good Stake to Support Plants 

Tall-growing plants, such as tomatoes, 
dahlias, giant zinnias, and others need to 
be supported by staking before they reach 
ultimate growth a 
One simple way of 
doing this is by 
means of a wood- 
en stake* which is 
driven into the 
ground near the 
plant, and a loop 
of heavy wire 
passed mound the 
plant 18 or 20 in, 
above the ground, 
the free ends of the wire being forced 
through small holes drilled near the top of 
the stake. If possible^ the stake should be 
driven at the time the plants are set out in 
the garden to avoid damage to the roots. 



([Sewed on the inside of a trouser cuff 
flush with the edge of the cloth, a small 
strip of leather or chamois skin will pre- 
vent fraying. 
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This Wheeled Shopping Basket Has Many Uses 




Women members of your family 
will find many uses for this sim- 
ple, inexpensive cart. It is ideal 
for hauling groceries from the 
store, for carrying wet clothes from the laundry to the 
drying line* and it can even be pressed into service as 
a portable refuse container. If two or three baskets 
□re kept on hand, they can be inter-changed, thus mak- 
ing cleaning unnecessary for different uses. To make 
the cart all you need is a pair of small wheels and 
axle, and a fruit or vegetable basket like the one 
shown, On the cart shown above T the chassis from a 
small tricycle was used and a handle from a discarded 
lawn rake fc shortened to suit, was attached by bolting 
it to the tricycle chassis, A hand grip on the end of the 
handle was made from a piece of flat iron. Two coats 
of paint give the cart a neat appearance, 

—Robert J. R. Rock wood, Pasadena, Calif. 



Simple Irrigating System to Keep Your Garden Growing 



By using this simple irrigating system to 
water your garden you not only save time, 
but you also save water, as there is less 
loss from evaporation when you irrigate 
than there is when you sprinkle with a 




hose. Sprinkling,, of course, requires your 
constant attention, which is not necessary 
when you irrigate. To install the system, 
all you need is a suitable length of %-in. 
pipe, which is capped at one end and pro- 
vided with a fitting at the other to take a 
garden hose. Wood blocks support the 
pipe, which has ^-in, holes drilled in one 
side to direct the water into trenches be- 
tween the rows. After irrigating, fill the 
trenches immediately with soil to keep the 
sun from drying out the wet ground. 



Freezing Restores Lettering Brush 

Chisel-pointed 
lettering brushes 
that have been 
neglected or 
abused until the 
bristles refuse to 
respond to ordi- 
nary treatment for 
restoration often 
may be reshaped by dipping them in water, 
shaping them and then freezing them in 
the ice-cube compartment of your refrig- 
erator. The brushes should be allowed to 
remain frozen a day or two. 
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Copy of □ rugged choir foshiontd 
by pioneers of Ihe Ohio volley in 
1827, cind at r N in doily use. Simple 
design makes if easy to duplicate 
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CHAIR 



By Alexander Maxwell 

R EPRESENTING the design of no 
one cabinet maker hut rather the 
incorporated, designs of man y , the 
quaint chair shown in Fig. 8 is typical 
of those fashioned and used by the set- 
tlers of the Ohio Valley. Like most early 
pieces of furniture, the plain ruggedness of 
this chair makes it easy to reproduce with 
few tools. And, if care is used in fitting the 
parts together, it will last a lifetime. 

Maple, birch and mahogany are the best 
woods to use. Start by making the seat 
first For this you will have to glue and 
dowel together edgewise three pieces of 
l^i-in. stock to build up the 16-in. width 
required. Place the pieces so that the grain 
of each runs in the same direction and use 
a waterproof resin -type glue to assure 
strong joints. Fig. 1 shows the plan of the 
scat. You will find it easier to carve the 
dtp in the seat before bandsawing as the 
contour of the dip is drawn on the straight 
edge of the work. Using a chisel, block 
plane* spoke shave and a scraper blade* 
the scat is worked down to the guide linos 
as shown in Fig. 2 t after which the front 
and back edges are rounded according to 
Fig, 4 and then the scat is given a good 
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*■ CENTER LIKE 
- Of HOLE TO 
BE BORED 

© BOkiNG JIG EASE MOCK WITH BEVELED 

StEP TO GIVf RAKE ANGLE 

sanding. Referring back to Fig. 1, you now 
lay out the position of the holes for the legs. 
Boring these io provide the right spread 
to the legs is simplified by using a jig lake 
the one detailed in Fig. 10, Each end of it 
is cut and grooved at an angle of 98 de- 
grecs* which represents the sideward 
spread or slant of the legs,. See Fig. 17, 

In use, tiie bit is held in line with the 
slanting end by a grooved block which fits 
around the bit shank and over the end of 
the jig as shown. This block will do for 
both ends of the jig. To give the bit the 
correct backward rake for boring the holes 
for the back legs, a base block is required 
having a rabbet cut in it at a 102- degree 
angle. This block is placed under the jig 
to which it is clamped with C -clamps and, 
in turn r the two parts are clamped to the 
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se^it across its width as 
shown in Fig. 11. As 
the front legs slant 
only sideward* the use 
of the base block un- 
der the jig is not nec- 
essary in boring the 
front holes. The leg 
holes, being l 1 is in. in 
diameter, require the 
use of on expansive 
bit, although if one is 
not at hand the holes cm be bored with 
a 1-in. bit and the leg tenons turned ac- 
cordingly, Watch to see that the spur of 
the bit does not pierce the top surface of 
the Seat. 

Now you are ready to turn the legs and 
the other parts needed to complete the 
chair. Fig. 7 gives their size, Duplicate 
beading on the legs and posts should be 
matched as nearly as possible h using cali- 
pers as shown in Fig, & to transfer the 
contour of one to the other. After you 
have the legs turned, their tenons are slot- 
ted as shown in Fig, 5 to take short wedges, 
which should be slightly wider than the 
slot to spread the latter when forced into 
line seat. In driving the legs in place as in 
Fig. 9, follow these progressive steps: First, 
bore the two front legs to take the front 
rung, referring to Fig. ^ for the exact loca- 
ls on. Glue ihe rung in the holes and drive 
the legs as a unit into the seat. When dry, 
bore the front logs for the side rungs. These 
are at right angles to the legs and run par- 
allel to the seal. Next, glue the back rung 
to the back legs, then the side rungs to the 
front legs- Finally, drive the back legs into 
Lhe seal, springing m the glue -coated ten- 
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ons of the side rungs as you go. 

You probably will have to trim 
a little off one of the legs to 
make the chair stand level, as it 
is almost impossible to drive 
each leg in the same distance. 

To bore the holes in the top 
of the seat for the back posts, 
the slanting ends of the jig will 
have to be recut to an angle of 
95 degrees* and another base 
block having a 100 -degree rab- 
bet will be needed to give the 
desired rake to the chair back. 

The curved back and rail can be 
cut economically from blocks 
of % and ^-in, stock respectively, built 
up in the manner shown in Figs, 12 and 
13, although if you arc able to gd stork 
of the right thickness, they can be mack' 
in one piece. Glue one lift at a time, 
clamp and let dry before adding the next 
one. The radius is then drawn on the edge 
as shown and the work is ban drived, 
scraped and sanded smooth* The front 
edge of the curved cap fits flush with the 
inside face of the back and is shaped ms 
shown in Figs. 14 and 15 after being glued. 
The chair back is assembled by first driv- 
ing the three spindles into the seat and 
then gluing the rail to the upper ends. 
After Lhis^ the post tenons are fit Led with 
wedges as used in the legs and the left- 
hand post is driven in place, the rail tenon 
being sprung at the same time into the 
mortise provided for it. Do the same for 
the right-hand post and place a bar clamp 
across both. Fig, 16 shows how' the upper 
ends of the post are notched for the curved 
back piece* the screws being concealed 
with wood plugs. 

Much of the Ohio Valley furniture was 
stained a dark red to look like African ma- 
hogany and ornamented with fine gold and 
green hair stripes before being varnished* 
A stepped maul stick like the one shown in 
Fig. 19 will help guide the brush in strip- 
ing the chair, A coach striper's dagger 
brush is preferred, although a fine water - 
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color brush will do. Practice on scrap 
work first, ant! see that the gilt is thin 
enough to flow freely,. Try to complete Ihe 
stripe in one long even stroke, guiding your 
fingers from the elbow. There is one green 
stripe on each front leg and on each post, 
also a band of green encircling the seat. 
The rest of the striping is done in gold. Of 
course, if you prefer, you can leave the 
striping off entirely and apply just a floral 
design to the center of the back rail for a 
touch of decoration as shown in Fig. 20. If 
a varnish finish is applied, rub down each 
coat, with extra -fine steel wool and finish 
the last one with rottenstone and oil* after 
which apply wax and polish to a high luster. 



Screened Base Keeps Automatic Chicken Waterer Clean 



To avoid the unsanitary conditions 
caused by poultry splashing water from 
their automatic drinking fountain, one 
farmer uses the base shown in the photo. 
It consists of a framework of 1 by 4- in. 
stock covered with heavy wire mesh. When 
the fountain is placed on the base, poultry 
must stand on it to reach the fountain and 
any water splashed out runs down through 
the wire where it quickly soaks into the 
ground and cannot be trampled into mud 
by the chickens. This keeps a sanitary 
condition around the fountain. 
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Billfold Is Worn Inside Trousers 
To Guard Against Theft 




When working late at flight, one collector 
guards against the possibility of having his 
zipper- type billfold stolen by wearing it 
inside his trousers as shown. This is done 
by fastening it to a strong cord fitted with 
watch-chain snaps, an eyelet in each end 
of the billfold providing a solid place in 
which to hook the snaps. 



Stops on Dog’s Run Wire Prevent 
Leash Wrapping Around Posts 

If you have a run wire stretched be- 
tween two posts so that your dog can get 
exercise and yet be tethered, the dog can 
be prevented from wrapping its leash 
around the posts as shown. Two insulators 
tied into the wire stop the leash and pre- 
vent the dog from reaching the posts. 
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Jointed Pony Serves os Model 
To Draw Lifelike Silhouettes 

Besides being just a toy, this jointed 
pony and cowboy will be helpful in draw- 
ing horse silhouettes in lively, lifelike 
poses. The jointed parts arc made to work 
snugly so that the pony will hold his pose 
when laid on paper and traced. The result- 
ing outline, although somewhat rough, will 
give the approximate shape, making it 
simply a matter of blackening in the figure 
lo make it a silhouette. Working from pat- 
terns enlarged full size from the squared 
profiles given at the bottom of the opposite 
page, you first cut out the central section 
or core of the body, including the neck, 
head and tail. The body is built up by glu- 
ing pieces to each side of the la-in- 

core, applying glue to just the surfaces of 
the core that are fixed and seeing that the 
glue does not work into the joints. The 
14 -in. pieces covering the outside of the 
body are cut to exactly the same shape as 
the ^ii-in. pieces, except that no cutouts arc 
made for the legs. All five sections com- 
prising the assembly are pivoted at the 
center hole. The ears are a separate unit 
so that they can be moved. The saddle is 
carved as detailed, although if the pony is 
to be used mostly for drawing, the saddle 
can be omitted. When attached at the an- 
gle showr^ the cowboy legs will clamp 
him on the pony. 

Keep Paper Away From Funnel 
When Filtering Solutions 

The next time 
you use filter pa- 
per in a funnel to 
clean solutions 
and they seem to 
pass through the 
paper too slowly, 
push three stirring 
rods between the 
sides of the funnel 
and the paper. 

This will keep the 
paper from touching the sides so that the 
liquids will pass through it more quickly. 



WRITE FOR POPULAR MECHANICS! 
Readers are paid cash far idea* printed on these 
pag*s. Yea too may know of a simpler, falter 
qw heller way lo da same da fly chore about the 
home, farmrv uflieg, sllop 0F ^nrPflfc,- an aid to 
amateyr ph Biographer s* madel makers* work- 
shop fans, car owners, hobbyists, etc. Jvsl send 
a short bat complete description plus a sketch 
or photo to tfig Homecraft Editor of Papula* 1 We- 
eh antes. Checks senl pro-mpMy far accepled ideas. 
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Wooden Bat Clamps Assembled 
From Scrap Pieces in Shop 




Next time you need a couple of clamps 
and metal ones are not readily available, 
a pair of wooden ones can be assembled 
quickly by screwing hardwood blocks onto 
1-in. pieces near each end, as shown- Of 
course, the blocks should be spaced to ac- 
commodate the work at hand, after which 
suitable wedges are cut to apply pressure 
by driving them in place. Note that the 
inside edge of one corner block on each 
clamp is cut at an angle to correspond with 
the wedge intended for use in this position. 



Stopping Water-Pump Squeak 

If the water pump on your car continues 
to squeak in spite of proper lubrication, try 
placing a tablespoon of liquid soap in ihe 
cooling system. This is not enough to cause 
foaming, but usually will prove effective 
in quieting the pump. 

Simple Gauge for Fuel- Oil Drum 
Indicates Present Supply 

Limiting sup- 
plies of fuel oil 
made it necessary 
for me to keep a 
careful check on 
the contents of my 
storage drum at all 
times. To do this h 
I assembled a 
gauge by drilling 
two holes in the 
drum cap to take 
the ends of a U- 




shaped wire. These wire ends were then 
soldered to a small tin box, which had al- 
ready beon scaled by flowing solder along 
the edge of the lid. With the cap in place, 
the box floats on the surface of the oil, 
leaving the loop end of the wire exposed 
to indicate the fuel level in the drum, 

— G. E, Hendrickson, Argyle, Wis, 



Calking Compound Seals Joint 
Between Sink and Edging 

When applying 
either metal or 
plastic edging to 
built-in sink tops, 
one carpenter 
runs a line of calk- 
ing compound into 
the corner of the 
edging as shown. 

When the edging 
is screwed in 
place, the com- 
pound spreads 
and effectively seals and waterproofs the 
joint between the linoleum and wood. In 
addition, water is prevented from running 
under the edging and down to the floor. 




This Stapling Guide Saves Time 

One office worker who often had to sta- 
pie large numbers of papers together did 
the job uniformly and saved time and labor 
by using a guide board like the one shown. 
It is made from 1-in. stock and is fitted 
with adjustable guide strips for holding the 
papers stacked uniformly. Three notches 
at one end permit slipping the stapling ma- 
chine over the edges of the papers. 
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Model-Railroad Track Layout Built in a Chest 




During the 1 past several years 1 have 
lived in small apartments where lack of 
space made it rather difficult to work at my 
hobby of inode! railroading until I built 
this cheat. It provides a 54 by 7^ -in. track 
layout in two sections* one of which Is 
stored inside the chest when the equip- 
ment is not being used. The chest consists 
of a wooden frame paneled with *4 -in* ply- 
wood or hard-pressed board. One section 
of the track and scenery is placed in a well 
at the top, and the other is bus It up on a 
leaf that can be removed and slid into a 
compartment under the well. The leaf has 
three holes spaced along one side to fit over 
three fixed dowels in the rabbeted edge of 
the well, and is supported at the outer edge 
by two folding logs from a card table, cam- 
like hold-downs being used at each corner 



of the well to keep the leaf from slipping 
off the dowels. Shelves or drawers under 
tho leaf-storage compartment provide 
storage space for rolling stock, tools and 
other equipment. Notice that all the high 
scenery, such as mountains, tunnels, etc.* 
is built on the well section of the track lay- 
out, and the low scenery is built on the 
shelf section to avoid interference when 
slipping it into the storage compartment 
of the chest. 

—Frank L r Wilson* New York City, 
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Canoe Searchlight Rotated by Turning a Crank 




Rubber Band Provides Tension 
To Remove Inner-Tube Patch 

A Ure repairman yses what he calls a 
"third hand” to aid in removing oJd repair 
patches from inner tubes. It consists of a 
stout rubber band and hook which are sus- 




pended from the wall just above his tube- 
repair bench. As soon as one edge of the 
patch has been loosened, the hook is used 
to prill it back so that the operator can Use 
both hands to hold the tube and cut it 
smoothly away with a knife. 



C Adhesive tape can be removed easily by 
spreading over it a little oil of wintergreen, 
which penetrates the tape and loosens the 
adhesive. 



When canoeing at 
night, this searchlight, 
which can be rotated by 
means of a crank located 
within easy reach from 
the paddling position, en- 
ables you to observe the 
shore line without turn- 
ing the canoe as would be 
the case if the light were 
stationary. Any auto 
headlight or spotlight can 
be used for the purpose, 
and is attached to a ver- 
tical shaft ■which passes 
through a hole drilled in 
the nose block of the ca- 
noe. The shaft also passes 
through a block fitted 
under the nose block, and 
is fitted with a collar at- 
tached with a setscrew to 
hold the shaft at (he de- 
sired height. The lower 
detail shows the pulley- 
and -crank arrangement by which the 
searchlight is turned, the rope passing 
through screweyes driven into the gun- 
wale. A small storage battery is fastened 
to the canoe with clamps, which prevent 
losing it in case the canoe is upset, and a 
switch is located near the crank. The 
switch is cut In one of the lines leading 
from the battery to the light as can be seen 
in the circuit diagram. 

— L, B. Robbins, Harwich, Mass, 



Slanted Trellis Supports Tomatoes 

To keep his tomato plants from sprawl- 
ing over the ground, one gardener uses 
slanting trellises or racks like the one 
shown. Tills sup- 
ports the plant 
above the damp 
ground through- 
out the growing 
season and makes 
the fruit more re- 
sistant to disease 
by allowing sun- 
light and air to 
reach it. The racks 
are 6 ft. long and 
each ordinarily 
supports two plants. Two legs, attached 
with screws so that they fold flat, support 
the trellis at an angle of about 40 degrees. 
The plants are tied over on the rack when 
they are about 15 in. high* Rows are run 
east and west and the racks are placed on 
the north side of the plants. 




108 



POPULAR MECHANICS 



MAKE YOUR GUTTERS LAST 




LOWES! 
HCIlQN OF 
DOWNSPOUT 



Rlf&T 

STAFFS 

HffiE 



lOWES 

ELBOW 



KNSFE-GRaDE CALKrNO 
COMPOUND ■"» 



By 

W. C. Lammey 



DIRECTJQN 
OF FALL 



STRIP OF RGlL 
ROOFING 



J> Y REPAIRING the gutters on your 
^ home so they will last longer you are 
not only extending the life of these fittings, 
but <>£ the house as well. Water running 
from a leaky gutter or down the siding 
washes away the grade around the foim- 
datum, seeps into the basement, causes un- 
due settling with resultant cracks in plas- 
ter, sticking windows and doors, and 
warped roof and framing. 

It’s a good idea to cheek the whole gutter 
system with a level as in Fig. 1 and to cor- 
rect any sags or low places that may have 
been caused by an overload of ice or a 
snowslide from the roof. If water stands at 
any point, it is only a mailer of months 
until the metal is eaten away by rust, IF 
you find low spots where has already 
appeared, or a leak has started, the gutter 
should be straightened and repaired im- 
mediately, Fig. 3 shows one effective way 
to stop a leak- First, coat the area over and 
about the leak with a knife-grade calking 
compound, Then cut a strip from smooth, 
roll roofing and coat the back, or ‘'down’ 1 
side, with the same material. Press it into 
place and seal the edges as indicated. 
Build up the bottom of the gutter to the 
level of the patch with the compound so 
that water does not stand. If calking com- 
pound is not aL hand, any liquid roof coat- 
ing will serve as an adhesive. 

Another thing to note while you're going 
over the system is the condition of the ce- 
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ment seal around the end of a down- 
spout leading into a tile drain. If the 
seal is broken* pry out the loose 
pieces, coat the end of the downspout 
with roofing cement or tar, and wind 
a 11 "ring” of wire around the spout as 
at A in Fig. 2. Trowel the bell of the 
tile about half full of a fresh m i x of 
cement* then force the wire down 
into it. Then add more cement, trow- 
eling firmly and building up slightly 
above the level of the tile. 

Places where rust usually is found 
in downspouts and elbows are indi- 
cated by B and C of Fig. 2. A tem- 
porary repair for the elbow is to paint 
the inside with a roof coating as in 
Fig. 5, A knife-grade roof cement or 
calking compound applied with a 
putty knife will stop small leaks in a 
downspout as in Fig, 15. 

Where fittings are beyond reason- 
able repair, it is best to provide sub- 
stitutes, A 6 or it -in, board with two 
or three ^4 -in, grooves cut % in. deep 
in one face as in Fig. 4 is surprisingly 
effective as a gutter for comparative- 
ly short runs. Such a gutter can be 
spliced up to a length of 20 ft. as in 
Fig. 12, Hung straight and adequate- 
ly supported on strips screwed to the 
cornice* this type of gutter will keep 
most of the water away from a build- 
ing during even the heaviest show- 
ers. The amount of fall need not be 
more than V 2 in. in 30 ft. The exact 
amount of the fall is not as important* 



1 * x r sTfiifr* 



SUPPORT 
SCREWED 
~tO CORNICE 



1 ‘ X 4 
STOCK 



iCRtWfo 
TO CORNICE 



V * 4 ' STOCK 



NAiLED 



1 X 4 
STOCK 



GUTTER 



calking 



HOOFING CEMENT 



f ALI JOINTS 
SET SN WHITE 
LEAD 






110 



POPULAR MECHANICS 



SUPPORTS 
20 “ WAP.1 




however, os is hanging the 
gutter straight through- 
out its length. When 
metal downspouts arc beyond 
repair you can make good sub- 
stitutes from 1 by 4-in. pine as 
in Fig, 12; Admittedly crude com- 
pared to regular fittings, they will 
conduct water away from the foun- 
dations until such time as regular down- 
spouts are available. Details show how to 
make and attach them to the wall and gut- 
ter, No dimensions can be given as each 
installation must be cut to fit individually- 
Figs, 7 to 11 inclusive show various gutters 
made by screwing two 1 by 4-in. or 1 by 
6- in. boards together as in Fig. 6, and the 
methods of hanging them on both open and 
boxed cornices. While these simple de- 
signs are recommended only as temporary 
substitutes, they arc patterned after in- 
stallations that have been used in the past. 
In making any of these installations! use 
white lead in all butt and angle joints and, 
as an added precaution, use gun-grade 
calking compound applied with a gun, in 
□11 corners. Of course, all parts should be 
painted at least two coats. 

If there is a scarcity of lumber of the 
required dimensions. Figs. 13 and 14 show 
how a temporary gutter can be made from 
strips of roll roofing and a few scraps of 
1 umbel- for braces, ends and supports. By 
cutting a square hole at one end,, u wood 
downspout, made as in Fig. 12, can be fit- 
ted to the curve and nailed in place, using 
roofing cement in the joint. The upper edge 
of the roofing strip is forced under the 
first course of shingles. However, it can 
be nailed to the cornice face board just 
under the shingles. Put up with some care, 
such a gutter will last for a number of 
years, but is recommended only as a tem- 
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porary affair.. Another one, shown Fig. 17, 
makes use of a single board set edgewise 
at right angles to the roof on lhe second 
course of shingles. li cannot be recom- 
mended for roofs of largo area and steep 
slope as a snow slide or the collection of ice 
may break it away* Rather, it serves best 
on the lower-pitched roofs of outbuildings, 
garages and porches. Some fall is desirable 
and is obtained by placing the board at an angle with 
the shingles* It is held in place with a number of 
braces notched over Lhe shingle butts. The braces 
are nailed to the roof. Should the gutter be removed, 
die nail holes must be filled with roofing cement. 
The circular detail shows how to attach a wood 
downspout to the overhanging end. Figs. 11 and 16 
show other variations of this type of gutter. In mak- 
ing these assemblies, where much depends on the 
tightness and strength of the joint., use screws if they 
are obtainable in any suitable ske. Screws have the 
advantage that when you take down the assembly to 
replace iL with regular fillings, you can do so easily 
without damaging either the materials or the build- 
ing. Fig. 18 sh< ws how small strips of sheet metnl. if 
available, can be used as supports for long runs of 
wood downspouts, making ei somewhat neater install 
la t ion than she wood brackets shown in Fig. 12. 

Figs. 20. 21 and 22 .show recommended methods of 
making the necessary spliced joints, downspout con™ 
ncctions and mitered corners of ah wood gutters. 
Tlie details show a common shape of the ready-made 
wood gutters and how they are blocked away from 
the cornice. Rectangular metal downspouts are gen- 
erally used but where these arc unobtainable a wood 
downspout can be installed temporarily. 

Hanging metal gutters exposed to wind and winter 
ice begin to sag and swing loose m time. Generally 
thts means that the nails holding the wire or strap 
hangers, especially the former. have loosened and the 
hangers are cutting into the shingles, allowing the 
gutter io sag in places and also to swing or vibrate in 
high winds, One way to remedy this trouble is to 
work a square of composition under each hanger and 
drive the nail in tight, as at A in Fig, 19. Hanging 
gutters which tend to sway in high winds can be 
braced as at B. Bevel a wood strip to suitable width 
and attach it to the cornice board with screws. Then 
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drive naik through lhe gutter Into Lhe strip. 
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Play Machine Gun Produces Realistic Sound 




Hf At AN!? BEUO 
FOE STOCK 

BAMBOO SPLINTS 
V' X V 

Stuttering its tat-tat-tat 
challenge as you charge the 
enemy positions, this toy 
machine gun realistically produces the 
noise of battle desired by the junior soldier. 
To make it you will need a 2 -ft. length of 
bamboo that is at least 1 in. in diameter 
and has the joints spaced not less than 8 in r 
apart* Trim one end for the stock, which is 
steamed and bent to the shape indicated. 



Cut away a portion of the 
underside of the center sec- 
tion and notch it for the 
ratchet bearings. Three bam- 
boo splints are inserted be- 
tween parts of a split plug* 
which then is forced into the forward end 
of the barrel. The splints are of varying 
lengths so that the ratchet engages only the 
longest one, the hollow barrel serving as a 
sounding box. Fins on the ratchet arc 
pieces of a nail. A bamboo cover is taped 
over the opening beneath the mechanism. 



BAMBOO, \ 
OR LARGER 



Simple Way to Prevent Theft of Auto Tires and Wheels 




T prevent anyone from easily removing 
wheels and tires from my car, which has 
stud bolts instead of the usual bolts and 
nuts, I removed one stud bolt from each 
wheel, drilled a hole through the 

head and then turned off the flat portions 
to make it round. When a wheel has to be 
removed, I slip a short pin into the hole 
and use a slotted wrench. For wheels with 
regular nuts, round one nut, then drill 
three holes in its face. To take off a wheel, 
use your regular wrench and a nut with 
three projecting pins to fit the holes in the 
round nut,,— H, W, Stamper, Richmond* Va. 
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Sprocket Gear on Broomstick 
Used as Gun Stand 




To keep trap -shooters’ guns conven - 
iently at hand, the manager of one dub 
uses a discarded sprocket gear which is 
driven onto a length of broomstick. The 
slick ip pointed so that it can be driven 
into the ground easily, 

Pictures Shifted Under Stencil 
Without Loosening Edges 

When small pic- 
turcs are taken 
from catalogs or 
newspapers for 
use as illustrations 
on a dup3 mating 
stencil the posi- 
tioning of each one 
is frequently diffi- 
cult as the stencil 
must be loosened 
and raised to shift 
the pictures. To simplify this task, merely 
glue the pictures onto separate strips of 
Cellophane, which permits them to he in- 
serted under the stencil and moved to any 
desired position without loosening the 
edges. Alsu, as the pictures are glued un- 
der the Cellophane,, the tracing stylus cuk 
cleaner lines against this surface. 



Painting Water-Softener Tanks 

If you have a water-softening tank in 
your basement that js rusty and unsightly, 
its appearance cun be improved by coaling 
it with asphalt roof paint. This paint comes 
only in black, but this is much better than 
the encrusted, scaly appearance of a rusty 
tank. The salt brine used in cleaning the 



Filtering materials of the tank is very cor- 
rosive to metal and will destroy ordinary 
paints and enamels quickly. Even the rust 
inhibitive paints like red lead and iron 
oxide types that are effective in preventing 
rust on metals in most cases are unable to 
prevent rusting of the salt- coated soften- 
ing tanks in basements where the air usu- 
ally is very humid. Before applying the 
asphalt paint, dean the surface of the tank 
thoroughly, chipping of! all rust scales and 
then going over the surface with a wire 
brush .- — F. N . Van d er wa Iker , Flossmoor, 111. 



Toe Inset of Under-Sink Cabinet 
Rabbeted to Take Linoleum 

When building 
in a cabinet for a 
sink be sure to 
rabbet the lower 
edge of the verti- 
cal member which 
forms a part of the 
toe inset at the 
front. This allows 
you to slip the 
floor covering un- 
ci e r the edge, 
making a neat job 
without the necessity of nailing quarter 
round in a position where it is difficult not 
only to nail but to remove. 



Letters Sealed With Nail Polish 
Cannot Be Steamed Open 




If you want to be sure that your letters 
cannot be opened by someone steaming 
them to soften the glue on the envelope, 
seal them with fingernail polish, Tliis is 
moistureproof and no amount of steaming 
will soften it. 



C Vaseline sill prevent drawers from 
sticking it it is rubbed generously lilVi the 
wood at the contacting points. 





114 



POPULAR MECHANICS 





CELLUUP5E 

TAPE 



Ti/f ADE entirely of tough light card- 
+ * *- board and paper, these 11 n u sua i hat 
glands have a lifelike appearance:, even h 
Uy the tresses arid eyelashes. In all the 
designs, a piece of flesh- colored card- 
board is rolled to a slightly tapered cylin- 
der to form the neck; then the face, of the 
same material, and the hair are attached to 
the neck with cellulose tape. The necks 
and the faces arc all cut to the same sue 
and shape^ but the hair and features can 
be varied as indicated. Shiny black or 
brown paper is used for dark ham and light 
brown or gold paper for blond, although 
white-pine shavings make perfect plati- 
num- blond curls. In assembling a head, 
the face is attached to the neck by a piece 
of tape across the top only. Then the hair 



is fastened to the top at the back and the 
curls are attached to the underside of the 
hair and face pieces. Curls at the top of 
the head are fastened to the inside of the 
neck cylinder and arc kept from unwind- 
ing by running cellulose tape through 
them. The nose is bent V-shaped so that it 
extends about Vz in. beyond the face s and 
the tabs are bent under and glued. The 
eyes and lips may either be painted on or 
cut from paper. Eyelashes arc strips of pa- 
per slit along one edge and pasted in place, 
and then curled upward* 
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Three excellent designs- — <me incor- 
porates a drinking fountain, another 
an incinerator. Ail can he built in- 
expensively of Held stone and some 
old pipe, angle iron and sheet metal 



T‘S LIKE having an extra room to 
have a fireplace in your yard. The 
added enjoyment and diversion that 
you get in preparing and serving meals 
outdoors brings restful relaxation 
from daily routine. Any one of these 
fi replaces can be built at little cost, 
using common field stone and resort- 
ing to the scrap pile for the few pieces 
iF metal required. 

The fireplace shown in Fig. 1 
has the added feature of a 
built-in fountain. It looks 
especially well when built on a 
slight terrace, as Ehe retaining 
wall of field stone appears as a 
part of the fireplace and at the 
same time provides a place to 
sit. The cutaway view in Fig. 2 
shows the general construction. 
Besides the field stone and 
about half a sack of cement, a 
few firebrick will be needed for 
a fire wall, which is laid as 
shown in the sectional view to 
form a smoke shelf. The latter 
is recommended for tall chim- 
neys such as this one and as- 
sures good draft. In forming the arched 
opening of the fire pit* a wooden lurm will 
be needed to support the stone until the 
concrete has hardened. Notice how the 
flue opening at the top of the chimney is 
shaped to take a lift- out spark screen. A 
grill of flat-iron strips which can be re- 
placed with a hot plate, rests on lengths of 
angle iron anchored to the stone with ex- 
pansion bolts. This is done by drilling 
holes in the stone and fit- 
ting them with threaded 
sleeves which expand 
when the bolts arc drawn 
up tightly. 

The fireplace shown in 
Fig. 3 incorporates an in- 
cinerator at one side over 
which a hut plate is located. 
Besides this ? it has a rack 
across the front on which 
to hang kettles, a wide con- 
crete work shelf and hooks 
in the fire pit for bean pots. 
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LU.T. Ccmcitft*- 

KITCH ENS 




Separate flues for the fire pit 
tuid the incinerator are fitted 
with dampers as indicated in 
the circular detail* and are 
capped with spark screens the 
same way as done before. The 
incinerator and the flue leading 
to it are built around wooden 
forms similar to the ones shown 
in the cutaway view in Fig. 4 3 
after which the forms arc 
knocked out before covering 
the top with concrete. As was 
the case in the first design, a 
wooden form will be needed 
here also, to support 
the arched opening of 
the fire pit. Note that 
the hot plate has a 
grease drain which ex- 
tends out the back as 
shown in the detail to 
the left of Fig, 4, Old 
cast-iron stove doors 
can be utilized for the 
fire and elean-out 
openings of the incin- 
erator. These* of 
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course, should be at hand 
before beginning work so 
that the size of the openings 
can he made to correspond. 

If stove doors or sheet steel 
cannot be found, suitable 
doors to serve the purpose 
tempoiarily can be? shaped 
of slate shingles as shown in 
Fig, 5. 

The third fireplace shown 
in Fig, (3 and detailed in Fig, 

7, is built on a concrete base 
and its chimney is supported 
above the firebox by a piece 
of heavy angle iron. Stone 
can be conserved by filling in the center 
portion below the firebox with concrete as 
indicated in the sectional view. The inter- 
changeable hot. plate and grill rest on an- 



tEcrcNAi 
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gle-iron ledges which are anchored 
flush in the edge of the concrete top. 
Where angle iron is not available, 
several bolts can be embedded in 
the edge of the concrete when it is 
poured so that they extend to support the 
plate or grill. The latter is built up of strips 
of Hat iron which are drilled at the ends 
and center to slip over *A -in. rods. 



Raising Driver’s Seat Gives Better Vision Ahead of Car 

In order to see the road better ahead of 
his car and also to adjust the angle of the 
driver's seat more to his liking* one motor- 
ist raised the front of the seat. To do this* 
wedged -shape blocks wore bolted tinder 
the seat tracks as indicated, making the 
front ends of the wedges 2 in. thick and the 
rear ends 1 in. ihick. In this way, the angle 
of the track changes the angle of the seat 
as the latter is moved forward. On long 
trips, shifting the seat backward or forward 
at intervals tends to reduce tiredness from 
sitting in one position. Temporary blocks 
placed under a seat for a week or two per- 
mit drivers to determine the changes that 
afford the greatest driving comfort. 
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Producing o slrFklng dGcoraPive eflpct against 
Jlie side of youF home or garage this uatiiual 
founroin and jlluminoi^d p □□-!!, ea honted by 
urboFvilae and other shrubs, tan be builE a I 
Jittle cosr. Stone or old brick, pointed white., rs 

used for the tenler eoEymn which conceals iho 
waPtr* pipe. Excavaiian for ihe pppj should bp 
about 14 m. deep so rhcif a 4- in. bed of grave 
or djidcrs can he placed under the conerctg lo 
prevent damage during wirtler by beovrng of 
the north, Ihe overflow pipe is instiled to 
drain ini a I he iijwtf, Ft Fs important Ehpl the 
bo Mom an-d s-Fdei of ihe pool be poured as one 
unit lo prevent a joint wh D fe they mevl, The gar- 
goyle or fountain head may be cast of cement in 
a plasler of -Parts m^ld taken from a clay maJel 
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Tent Flies Held Open or Closed 
With Fishltne Sinkers 




Flies of a tent can be kept opened or 
closed by using heavy fishline sinkers, 
which are attached to the corners with 
large safety pins. If sinkers of sufficient 
weight are not available,, small tobacco 
sacks filled with sand will serve. 



Avoid the Use of Blotting Paper 
On Legal Documents 

According to the U. S, Bureau of Stand- 
ards, blotters never should be used to dry 
signatures on important legal documents 
and slate papers. Removing of the ink by 
blotting shortens the life of the writing. 
When signatures are required to remain 
legible for many years, the ink should be 
allowed to soak into the paper and dry. 

Altering Common Door Latch 
To Make Secret Lock 

Here is a simple 
method of altering 
a common rim or 
mortise door latch 
to convert it to a 
secret lock. First, 
set the knobs as 
far apart as possi- 
ble on their shaft 
and put a coil 
spring behind the 
one on the inner 
surface of the 
door. Then deter- 
mine the portion of the knob shaft that is 
inside the bolt lever and file this portion 
round so that it will turn inside the squared 
lever. In this way, anyone not knowing the 




secret will turn the knob on the outside 
but the latch will not work. However* 
when you pull on the knob to bring the 
squared section of the shaft into the bolt 
lever the latch will work. 



Simple Method of Holding Cable 
To Cut It With a Hacksaw 

A length of ca- 
ble can be cut eas- 
ily with a hacksaw 
by damping it in a 
vise as shown. 

Two hardwood 
blocks having V- 
grooves cut in 
their centers are 
placed between 
vise jaws to aid in 
gripping the cable, 



Wet Tires Marked With Talcum 





Annoyed by the difficulty of making 
legible marks on wet tires of cars tp check 
their parking time, a police officer em- 
ployed a sifter tube of tire talcum. This 
was attached to the end of a cane or stick 
by means of a stout rubber band and is 
used as a mallet to mark the side of a tire 
quickly without stooping. 



Peentng Repairs Stripped Threads 
In Aluminum Cylinder Head 

When the threads in the spark-plug hole 
of an aluminum cylinder head had been 
stripped and there were no tools available 
for reaming and remapping the hole, an 
emergency repair was made by peening 
the upper part of the hole slightly with a 
punch and hammer. One man held the 
head on a block ol metal h while another did 
the peening. — C- E. Packer, Chicago. 
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Photos of Small Objects Made With Any Camera 




Owners of cameras not fit- 
ted with double- extension 
bellows can take close up photographs of small subjects 
by placing a condenser lens in front of the camera lens. 
If your cnbrgcn- has condenser lenses, one of these can 
be used or you can purchase a secondhand condenser 
at a photographic supply store. The camera lens is 
placed in direct contact with the condenser lens, and 
the subject is placed about 4 in, in, front of the latter. 
For best results the camera must be placed £0 the axis 
of its lens coincides with the axis of the condenser 
lens. By moving tile subject ami focusing the camera 
while watching the image on the ground glass, the 
sharpest point of focus can be found, After focusing, 
the camera lens is slopped down to its smallest aper- 
ture for greatest depth and detail. Photos of smalt ob- 
jects, such as the 1 t^-in. glass figure illustrated, and 
tile carved head, can lie reproduced hi considerable 
del nil when enlarged. 



Trimmer Attachment Gives Photo Mounts Beveled Edges 




Edges of small pieces of mat board on 
which photographs are to be mounted n but 
which are not to be placed in frames can 
be given a neat appearance by using this 
attachment to bevel them on your regular 
paper trimmer. Made from scrap material, 
the dimensions of the attachment will de- 
pend upon the size of your trimmer. The 
base, which rests on the culling table of the 
trimmer, has a strip extending below it at 
the back to keep the unit from sliding for- 
ward as the cut is made and one of the 
triangular side pieces also extends down- 
ward so it cannot slide toward the back of 
the trimming board. A strip of metal fas- 
tened to the culling edge uf the attachment 
with countersunk screws must line up ex- 
actly with the cutting edge of the trimmer. 
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Rubber Cement on Paper Cutter 
Provides Nonslip Surface 




Photographic prints,, especially large 
ones, will not be so apt to slip while they 
are being trimmed if you apply rubber ce- 
ment to the trimming board as shown. A 
strip about % in, wide is sufficient. 



Roll Films Washed Under Shower 





Roll films will 
wash rapidly and 
thoroughly if they 
are suspended un- 
der a shower 
spray , as shown. A 
piece of spring 
wire is bent to 
form a holder for a 
paper clamp, the 
two ends of the 
wire fitting in two 
holes of the show- 
er spray. Adjust 
the water so that a gentle steady stream 
flows smoothly over both sides of the film. 
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Ferrotype Tin on Notched Stick 
Hangs on Wall While Drying 



Ferrotype tins 
are kept out of the 
way and held in a 
curved position 
while prints are 
drying by placing 
each tin on a 
notched stick and 
hanging it on the 
wall The notches 
in the stick are out 
at opposite angles 
slightly closer to- 




gether than the width of the tin to be placed 
in them. A hole in one end of the stick al- 
lows it to be hung on a nail in the wall 
while the prints dry. 



Transparent 1 'Squeegee” Plates 

I have found that celluloid sheets, ob- 
tainable at moat hardware stores, make 
satisfactory ferrotype “tins” for drying 
glossy prints. The prints come off the 
sheets with an even glossy surface and, if 
the sheet is rolled into a cylinder with the 
prints on the inside* the backward curve 
minimizes curling of the paper. An added 
advantage is that the face of the prints can 
be seen while they are drying, 

— C C. C ass well, Clarinda, Iowa. 



Rainproof "Jacket” for Camera 
Protects Bellows and Lens 



You can use your camera in bad weather 
with little chance of it be mg damaged if 
you make a protective hood to fit over the 




bellows and extend slightly to protect the 
lens. Use oilcloth. Pliofilm or oiled silk, 
cutting it to the correct size and fastening 
the seam by sewing or with cellulose tape. 
A small opening is made for the cable re- 
lease and* if opaque material is uscd> two 
other openings will have to be cut in order 
to use the view T finder. 



Cutting Lines on Process Film 

Cutting operations OH lines nr letters on 
process film can be made easier anti the job 
can be done faster if the emulsion is mois- 
tened slightly. Use a moist cotton swab, 
rubbing it over the lines or letters to be 
cut out. This softens the emulsion slightly, 
enabling you to use less pressure with the 
cutting nccdlo- 

— Staff Sgt, Albert Bohm, Ft, Belvoir, Va. 
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Direct Focusing Guide for a Folding Camera 




Fitted on any folding camera which is 
focused by rotating the front lens element, 
a card board focusing ring makes it possi- 
ble to set the distance scale without re- 
moving the camera from eye level as the 
scale can be read on the hack of the ring. 
The ring which fits tightly over the front 
lens mountings extends beyond it. A small 
hole is punched in the ring, this always be- 
ing placed over the infinity mark. The 
footage numbers are lettered on the back 
of the ring in their proper order and spac- 
ing. With the camera shown, the setting 
mark was made on a convenient rivet. Aft- 
er the ring is completed, it should be given 
a coat of clear lacquer. 



Tape Holds Paper on Easel 

Enlargements without borders can be 
made easily on your regular enlarging 
easel by using strips of cellulose tape to 
hold the paper fiat. After raising the hold- 
down strips of the easel, four pieces of tape 
with the gummed sides up are fastened to 
the easel with other strips of tape, as 
shown. The strips are so placed that one 



for Borderless Enlargements 

strip will come under each corner of the 
size of paper to be used. The easel is posi- 
tioned so the regular paper guides can be 
used and the paper is pressed against the 
tacky side of the tape at each corner. This 
will hold it fiat while the exposure is made, 
after which it can be pulled ofl easily. 





Safety Film-Drying Clips 

O r rf 3 n n t 



clothespins with 
slots sawed in each 
leg from opposite 
directions will 
hold films safely 
on a line while 
drying. There is 
no danger of the 
pins slipping off if 
the line is jerked 
accidentally. 
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Cut-Off Gauge on Your Jigsaw 
To Handle Round Work 




It j s hq problem to cut round work 
squarely on a jigsaw if you use a simple 
cut-off gauge like the one shown. It con- 
sists of three pieces of wood screwed to- 
gether as shown so that the two end pieces 
rest squarely against the sides of the saw 
lable, and serve as guides for the gauge. 
In assembling the gauge, the important 
thing is to be sure that the cross piece is 
assembled at right angles to the end pieces. 



Simple Ejector for a Hole Saw 

Trouble often 
experienced with 
a hole saw by 
having the disk 
cut from the work 
stick to the pilot 
and saw teeth can 
be avoided by us- 
ing an eject or like 
the one shown. It 
is merely a piece 
of gum-rubber tubing slipped over the pi- 
lot and long enough to extend about % in, 
below the pilot. In use the tube is com- 
pressed as the saw cuts through the work 
and forces off the disk after the cut has 
been made, — D, J. White, Holly wood, Calif. 



Homemade Friction Tape 

If you are unable to obtain friction tape, 
a good substitute can be made by melting 
old inner tube rubber and brushing it onto 
cloth. To do this* cut the rubber into small 
pieces and melt it in a container over a low 
flame. Then mix the melted rubber with 
an equal amount of gasoline. After apply- 



ing the mixture to strips of cloth, the gaso- 
line soon evaporates, leaving the cloth with 
a sticky rubber coating. I have used this 
tape for the same puiposes that 1 would 
use regular friction tape and find it satis- 
factory. A masking tape for painting can 
be made by coating heavy paper with the 
mixture, — A, H. WaychofT, Phoenix* Ariz, 

Brad Awl Makes Handy Anchor 
At End of Measuring Line 

To anchor the 
end of a measur- 
ing line or plumb 
line, just drive a 
small finishing' 
nail into the han- 
dle of your brad 
aw] as shown. The 
knotted end of the 
line can then be 
wedged in the an- 
gle provided, thus making it unnecessary 
to tie a new knot each time the line is used. 
Also, the tool can be forced into the ground 
or soft wood quickly. 



Increasing Life of Lamp Cords 

When the rubber covering of a floor- 
lamp cord shows signs of deterioration, 
change it end for end in the lamp. As the 
length of wire protected within the lamp 
standard is approximately equal to the 
length of the exposed wire outside the 
lamp, reversing the wire brings an entirely 
new portion into use. Before making the 
change, however, all broken parts of the 
rubber insulation should be taped careful- 
ly, and care should be taken to see that the 
same worn and chafed portions are not ex- 
posed where the wire enters the lamp base. 

Offset Shoulders Filed on Shafts 
By Using Washer as Guide 

A good job of 
filing offset shoul- 
ders on a shaft or 
pin can be done 
very easily by us- 
ing a loose washer 
as a guide for the 
edge of the file. 
This Is accom- 
plished by clamp- 
ing the shaft In a vise vertically and then 
slipping the washer over the end of it so 
that the portion of work to be filed projects 
above the washer. With such a setup, the 
improvised guide also serves the additional 
purpose of protecting vise jaws. 
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T AWKMQWER sharpening can be done 
profitably in any small shop or garage 
if a metal- turning lathe and tool-post 
grinder are available. The latter may be 
improvised from a motor on which a grind- 
ing wheel can be attached plus a few fit— 
lings to permit it to be boiled in an adjust- 
able manner on the lathe carriage as shown 
in Figs. 1, 2 and 3. The fitting;!} used are 
shown in Fig. 4. Remove the lathe centers 
and insert the shaft ends of the lawnmow- 
or blade reel into the center holes of the 
lathe head and tails took so that it floats 
between them. Nest, adjust the grinder so 
that the latter contacts the cutting edge of 
blade at right angles, and set the blade 
guide oil the T-shaped iron as in Fig. 3 to 
hold Lhe blade in this position. Nmv t star I 
the grinder and the lathe and put the car- 
riage in gear. As the grinding wheel trav- 
els along t it grinds the blade quickly and 
accurately, the guide keeping the blade in 
the correct position in relation to the grind- 
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ing wheel. To shatpcn the shear 
plate of the mower, it is mounted 
in the lathe as in Fig, 1 and the 
grinding wheel is run over the 
blade by manual operation ol the 
lathe carriage. 

When a lathe is unavailable* 
you can do a fairly accurate job 
of sharpening a mower by belt- 
ing it io an electric motor and 
using a hand stone as shown in 
Fig. 6. Clamping blocks to take 



MOWER 

dLADE 



GUIDE 



SHIAH PLATE 



SLOT FOR 
ADJUSTMENT 
OF HEIGHT 



the mower tie rod are screwed to 
a bench so that the end of the mower 
handle will rest on the floor. Then, a 
guide bar for the stone is screwed to 
the blocks, and a small electric motor 
is belted to one of the wheels. It is best 
either to gear down the motor or pro- 
vide a resistance in the circuit so that 
it rotates about a hundred or so revo- 
lutions a minute. In use, hold a stone 
□cross the mower shear plate and the 
guide bar as in Fig, 5> adjusting the 
latter so that the stone just touches the 
cutting blades, then, start the motor. 
After the blades have been trued up t 
adjust the shear plate against them 
correctly and rotate the mower for 
about 10 min,, applying plenty of oil to 
the plate. This will smooth the cutting 
c j dges F after which the mower is ready 
for use. 



CLAWiPlKG 
, SLOCK 



Latch for Barnyard Gate Can't Be Opened by Animals 



If you have a cow or horse that is in the 
habit of opening barnyard gates, here + s a 
simple latch that will prevent the trouble. 
It requires only a few minutes to assemble 
and consists of a pivoted arm which drops 
into a slot formed by bolting a block of 
wood and narrow board to the gate post. 
A pivoted block also is installed at the top 
of the vertical strip. This keeps animals 




from raising the latch as it cannot be lifted 
unless the block is swung to one side as 
indicated by the dotted lines shown in the 
circular detail 

— George Spreier* Lincoln, Nebr, 

Car Door Windows Lubricated 
With Generator Brushes 

When a window 
In your car sticks 
so that it is diffi- 
cult to raise or 
lower, the trouble 
may be caused by 
the glass rubbing 
against the felt- 
covered slides. In 
most cases, this 
trouble can be 
eliminated by 
rubbing the inner 
surfaces of the 
slides with an old 
generator brush. 

These brushes contain a large amount of 
graphite, which acts us n lubricant be- 
tween the glass and slide. 
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Timesaving Clamp for Hoisting Large Drums 




r pape 



At one large plan l where 
many heavy sloe I drums were 
handled with n hoist* vise was 
made of si clump sis shown ubove t 
which gripped the drums se- 
curely without damaging them 
and saved considerable time 
over the usual method of tying 
slings around them. Working 
like a pair of leu tongs, the damp 
instantly grips or releases a 
drum* and the heavier the load 
the tighter the grip of 1 lie damp. 

When handling drums with 
smooth sides without re in forc- 
ing ribs, whore there might be a 
possibility of the clamp jaws slipping, a 
safety feature is provided by two lock 
screws, which can bo turned tightly against 
the clamp arms to make the jaws grip the 



drum firmly. Construction is simple, only 
a few scrap pieces of pipe and flat iron be- 
ing needed to assemble the damp as shown. 
— John B. Cleaveland, Gladstone, N. J. 



Handy Lockbox in File Drawer Stores Confidential Papers 



Personal letters and other confidential 
papers can be kept in a regular office file 
cabinet without utilizing an entire drawer 
if this simple lockbox is used. Made by 
using a couple of file dividers cut from 
hard-pressed board and fitted with a nar- 
row top of the same material plus some 
wood as indicated, the box is locked with 
a hinge hasp and a small padlock. Use 
small screws to attach the hard-pressed 
board and solid- wood parts, and use small 
stove bolts to fasten the hinge hasp to the 
thin material The box can be made any 
size desired by making the width of the 
top to suit. Note that each divider has a 
tab at the lower edge to fit the center rod 
of the drawer* 
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Wood Ramp on Platform Truck 
To Load Heavy Objects Easily 




Hinged to the rear end of a platform 
truck of the type shown, a strong wooden 
ramp makes it much easier to load or un- 
load heavy objects., as they can be pushed 
onto the truck instead of being lifted. A 
chain fastened to the platform holds the 
ramp in a vertical position when not in use, 
and is fastened through one of the wheels 
while loading the truck to keep it from be- 
ing pushed forward. 



Outside Fuel Tank for Heater 
In Small Brooder House 

Mounted on a 
wall shelf outside 
your brooder 
house, a large fuel 
tank like the one 
shown will be easy 
to get at* will 
make it unneces- 
sary to refuel the 
heater so often 
and will help re- 
duce the fire haz- 
ard of having the 
tank close to the 
heater inside the building. The tank is a 
large covered ean h such as a 5 or 10-gaL 
kerosene can, which is connected to the 
heater by means of a length of small pipe 




or tubing. To keep water or sediment from 
reaching the heater, a sediment bulb from 
an old car is installed in the line directly 
under the tank as indicated. If the tank is 
mounted as low on the wall as a good grav- 
ity feed to the heater will permit* filling of 
the tank will be simplified, 

— A. M. Wettaeh, Mt. Pleasant, Iowa. 



Pin Punches From Broken Drills 

Pieces of broken 
taps and twist 
drills can be used 
to good advantage 
in making pin 
punches of various 
sizes. Handles for 
the punches can 
bo made from 
scrap pieces of 
metal, or you can 
use the upper ends 
of broken punches and chisels of the regu- 
lar type. The ends of the handles are 
drilled, after which the broken pieces to 
form the punches are inserted and brazed 
in place, flowing the molten metal down 
the drill or tap flutes to anchor them firmly 
in place. The punches are finished by 
shaping the ends as desired. 

— S, O. Stanfield, Santa Ana, Calif, 




Honey Section of Beehive Super 
Kept Clean With Paraffin 

Beekeepers who wish to avoid the stained 
appearance of the honey sections in their 
beehive supers can reduce staining to a 
minimum by coating the upper surfaces of 
the sections with paraffin. This is brushed 
on hot before the supers arc placed in the 
hive. When the honey is ready to harvest 
the wax is scraped oiT, leaving the section 
tops dean and white* 
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This Cart Tool Box Saves Labor on Large Jobs 




Carpenters and others who work on 
large construction jobs where tool boxes 
must be moved about the job frequently, 
will find this portable box a labor saver as 
it can bo wheeled most places, and can be 
removed from the cart whenever neces- 
sary. Made of hardwood, the box is small 
enough to be transported in a car, and is 
designed so that each tool is readily ac- 
cessible, A small-parts tray near the top 
of the box is 2^4 in. wide* 2 in. deep, and 
has a It'g -in, clearance behind it for chis- 



els, drills* etc., which slip into wooden 
holders secured to the side of the box. The 
edge of the hinged top is fitted with three 
dowels, which engage holes in the edge of 
the drop side to make the latter secure 
when closed. The cart on which the box 
is moved is very simple* consisting of a 
6- in. hoard to which the wheels and axle 
of a child's wagon are attached by means 
of a grooved cleat, A tongue pivoted to the 
forward end of the cart folds back over 
it for easy hauling in a car. 



Hinged Holder Extends Life of Metal Shaper Tool Bits 



Used in a shaper or planer, this hinged 
cutting-tool holder will bo handy on many 
jobs. Its advantage over the regular type 
of holder is that the tool bit can lift slightly 
on the back stroke so that the cutting edge 
is not chipped or dulled Notice that a flat 
spring is used in the slot where the parts 
pivot. This puts a slight pressure on the 
hinged part of the holder so that the cut- 
ting tool will bite into the work at the start 
of the forward stroke. Note that a working 
space -of only Via in, is allowed between the 
hinged parts, permitting a slight move- 
ment of the cults ng tool on the back stroke. 
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"M actual SPRAY 



GET IKE RANGE! 

Hold fug the gun too close eouitii on 
uneven cool. air ripples and possible 
runs. If l he gun is held too for from 
ihp work r c i ij 1 1 a off eJ ry ^ sandy 
a pray and eKciFiive during. With 
overage Imme shop equipment, a 
distance of 7 or 2 in. from the gun 
to work gives good results 



ANGLE OF FIRE 

Gtm should be held J faqu are-on" 
whan spraying Vertical panels. Point- 
ing down, as shown a l extreme left,, 
deposits heavy cool -along upper 
edge of spray pattern. At left beep 
some distance from work through- 
out Stroke — PrcSng deposits o heovy 
coat at tho Center of tho stroke 



CORRECT Triggering 

Pull Ihe trigger before your gun 
si robe hits the work; do not release 
trigger until gun stroke has passed 
work, Practice triggering to held 
over spray at ends to a mmimum. 
Banding pone I ends previous to hor- 
izontal stroking fa goad practice and 
reduces ovenpray 



HIT THE FRONT LINE! 

When spraying honrontal surfaces, 
Star! at the near edge. Spray dust 
then is projected forward to lond 
on uncoated work where it is dis- 
solved by full iproy stroke. Starting 
at far edge is wrong as It ihooU 
spray dust onto the finished surface 
coat causing a rough finish 
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fLUHJ J 
TUBE 

FOB NORMAL 
SPRAYING 



GUNNERS 



mtsi 

SHOOT 

SQUARE 

AT 

OUTSIDE 

CO^NfRS 



CLEAN UP OUTPOSTS FIRST 

If you thool Iho edge* and other 
out-of-the-way places Jast, you will 
have a Jo f of spray duit foiling an 
M-ufocos already canto d, The right 

Way is to shoos cdgos and similar 
iurfnqes first, OS aprqy dosf Id j ling 
on uncoaPed mein areas it dissolved 
by later full spray zoat, Turnings 
should be sprayed with an up- and- 
down stroke, with Hlf cap of rju n 
scl fa i vcrlicpl fan Uiarn hpJc* hor- 
izon La Is Moko use of a simple turn- 
faJjIa — Wafldng around the work or 
th if ling it by bond is pon* pmclke fa 
Always Spray full We t cunts jus! 
short of running and work under u 
good ESgh f so ihcP you con aelually 
iCG the finish pj j| go-es on 
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Canvas Bags Slip on Handlebars 
Of Delivery Bicycle 




Cut and assembled from canvas, oilcloth 
or imitation leather, these handlebar bags 
provide ideal containers for bills, tickets, 
etc.* where delivery boys must be on the 
job in all kinds of weather. The bags are 
first cut and sewed so that they will slip 
over the handlebars easily after* which a 
snap or button is attached to each flap. 



Tape Around Racked Fire Hose 
Prevents Replacing It Wrong 

In public build- 
ings where a fire 
hose on each floor 
is kept in a rack in 
s u c h a manner 
that it can be re- 
moved quickly if 
needed, the hose is 
sometimes acci- 
dentally knocked 
oil die rack and 
often is replaced wrongly by an inexperi- 
enced person. To prevent this in one 
building, the racked hose was wrapped 
with gummed paper tape as shown. 



Loosening a Stuck Cylinder Head 

The next time you have an aluminum 
cylinder head to remove and it has corrod- 
ed around the studs so badly that it cannot 
be loosened, try the following: Drill about 
four Va-in. holes nearly through the head 
around and as close as possible to each 
corroded stud. Then, with an eye dropper. 



fill the holes with concentrated ammonia. 
Also, put a few drops around the studs that 
do not seem to be corroded. Let this stand 
for about one half hour, after which the 
head can be lifted with little trouble. 

— L. H r McFarland, Mission Beach* Calif. 



Welder’s Shoes Will Last Longer 
If Shielded Against Burning 

"Welders can 
make their shoes 
last much, longer 
if a shield is pro- laceg 
vided to protect leather 

the upper parts ouMO 

from hot sparks 
that fall on them. 

Guards are pro- 
vided easily by 
cutting pieces of 
flexible leather to 
the shape indicated. The guards are held 
in place by the laces, which pass through 
holes punched on each side of them. 



Neat Holes Punched in Linoleum 
With Short Length of Pipe 

To save time 
cutting neat round 
holes in linoleum 
that has been ce- 
mented down, one 
plumber uses a 
cutter, which he 
made by beveling 
the end of a short 
length of pipe to 
form a sharp edge. 
He carries several 
of these, each cut- 
ter being made 
from pipe one sl&c larger than the pipe he 
ordinarily installs. In use, he locates the 
required hole centers on the floor, places 
a small block of hardwood on the cutter 
and strikes it with a hammer. 



Worn Bushings in Starting Motor 
Repaired by Tinning Them 

Trouble with 
car starting mo- 
tors often is 
caused by the 
bushings wearing 
and allowing the 
armature to come 
too close to the 
pole pieces. While 
the best method of 
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repairing such a starter is to replace the 
bushings with new ones, an emergency 
repair can be made by coating the outside 
surfaces of the bushings with solder. First, 
carefully remove the bushings and slit 
them along one side with a hack saw. Then, 
apply a thin coating of solder to the out- 
side surface of each one. This will build up 
the outside diameter so that the bushings 
will be centered In the starter casing when 
replaced. The work must be done very 
carefully* and the bushings can he reamed 
to fit Ehe armature shaft if necessary; 



Portable Electrical Machines 
Grounded Easily 

In out shop we had a number of portable 
electrical machines., such as electric drills* 

hammers* heaters, 
etc,* that had to be 
grounded, and 
since three - w ire 
conductors w ere 
not only expen- 
sive but almost 
impossible to get, 
1 did the job with 
single -wire con- 
ductors, These 
were connected to 
the machines, run 
along the cords into the plugs and then out 
the side of the plugs Lis shown, and con- 
nected to the conduit boxes, using tape to 
attach the wire to the cord. On rare occa- 
sions when the plugs had to be pulled from 
the boxes it took but a minute to discon- 
nect the ground wires. 

— ! R- Eoettinger, Englewood, N. J. 



Spring-Loaded Tavistock Center 
Regulates Pressure on Work 

Finding it difficult to hold lathe centers 
snugly against the work without adjusting 

them frequently, I 
made a tailstock 
center like the one 
shown in the low- 
er detail. It con- 
sists of two parts, 
one being tapered 
to fit the tailstock 
shaft and drilled 
at the outer end to 
take the other part, which acts as the cen- 
ter. A coil spring between the two parts 
maintains a constant pressure against the 
center to keep it firmly in the center hole 
of the work. Both parts are made of tool 
steel and are hardened and tempered, 

—Matt Laush* Pittsburgh, Pa + 



Metal Basin Makes a Safe Skid 
For Rolls of Linoleum 




To reduce the labor of moving rolls of 
linoleum across the door of a stockroom, 
and to protect the ends against damage, 
one merchant used several metal basins. 
One end of a heavy roll of linoleum may be 
placed in a basin ? which then serves as a 
skid or glider by which the linoleum may 
be moved safely and quickly. 

Air Compressor Mounted on Axle 
Inflates Tractor Tires 

A small air compressor obtained from an 
auto junk shop was used by one farmer to 
inflate his tractor tires. The compressor 
was mounted on the axle and aligned with 
a pulley on the power takeoff. In this po- 
sition ^ the compressor could be belted up 
in a second and yet was out of the way 
when not in use. 

—A, M, Wettach T Mt. Pleasant, la. 
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By H. J. Chamberland 

T^OR RAPID and accurate filing of metal 
within close tolerances, modern ma- 
chine shops make use of both band and jig 
filers. Band-filing as illustrated in FigSi 1 
and 2, is the faster of the two as the file 
band moves downward against the work 
continuously. In jig-filing, which is shown 
in Fig. 3 r the file moves up and down, re- 
moving metal only on the downward 
stroke, All files, whether they are hand, 
band or jig types, are made of special steels 



developed for the purpose. They 
are either chisel- cut or milled, al- 
though ao me of them are produced 
by etching and a few" special ones 
are still being hand cut. Follow- 
ing a series of processing steps* 
files are heat-treated to obtain the 
required degree of hardness. Band 
files consist of a number of sepa- 
rate file segments connected to- 
gether as shown in Fig. and 
mounted on a band of spring steel 
of considerable strength and flex- 
ibility, as shown in Fig, 6- The 
segments are hardened in groups 
for the purpose of obtaining uni- 
formity in the degree of hardness, 
which makes it possible for every 
segment of a file band to perform 
an equal share of the work. As a 
final step, tho segments are sand- 
blasted to give the teeth extra 
sharp cutting edges. 

Obviously, any one file band is 
not adapted to do all kinds of work on dif- 
ferent metals* and therefore a number of 
different styles varying in cut, shape and 
width are needed in any large plant where 
considerable filing is done* although small 
plants can get along with a limited number. 
It should be remembered that file bands 
are precision cutting tools and should be 
protected against damage by being hung 
inside a cabinet to avoid damaging the 
teeth. A file selection chart such as is 
shown in Fig. 8, should he kept at hand 
near the file cabinet so that the correct file 
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can be selected for any particu- 
lar job, 

There are three different cut? 
of band files* each one having it 
specific purpose. First, there are uas- 
tard-eut files, a photomicrograph ot 
which is shown in Fig, 4. These files 
have teeth of medium depth and are 
used most widely because they are 
well adapted for general requirements 
on metals and plastics. Second 1 there 
are mi 11 -cut files {not milled teeth), 
which have teeth of less depth than 
bastard files and produce a precision 
smooth finish. They are used when the 
objective is quality rather than 
quantity. The third type of band 
files* unlike the other two, are 
vi>:en-cut; these have deep knife - 
like teeth milled across die face. 

This particular cut is most efficient 
for filing aluminum, brass* copper, 
zinc and other ductile metals that 
have a tendency to clog the teeth of 
other files. Fig. 9 shows several 
band-file segments of all three cuts. 

In selecting a file for any job,, the 
first factor to be taken into consid- 
eration is the cut of the file and the 
second is its width. The wider the 
file band is, the more material it will re- 
move. The best width depends On the out- 
line of the work. File bands come In 
and 14-in. widths. The third factor in file 
selection, and the most important one, is 
the choice of ''teeth per inch." Band-file 
segments are available in varying number 
of teeth, namely 12, 14, 16, 20* 26 and 34 
per inch. These variations determine the 
effectiveness of a file on different materials. 
Coarse files remove metal more rapidly 



SEGMENTS ARE 
MOUNTED ON A 
STEEL BAN D 



than fine ones, and do not become loaded 
with chips so readily. For faster, cleaner 
and smoother cutting action, most band 
files arc double- cut to form additional 
“peaks” or teeth in the files. To further fill 
requirements of efficient cutting, file seg- 
ments are made in flat, oval and half-round 
shapes. 

File teeth work in the same manner as 
saw teeth; a small chip curls up before each 
tooth and is dropped when the tooth clears 
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filing machine, Note how the segments 
react on the steel band as they travel 
around the wheels and have the ap- 
pearance of a single file when passing 
through the file guide. The band on 
which the segments are mounted does 
not stretch and for tills reason the ten- 
sion remains fixed once it is adjusted 
correctly. Although file segments do not 
vary in thickness and width more than 
,0005 in.,, and are fitted carefully on 
the band, the assembly must track true 
or a “bumpy 1 “ cutting action will result. 
Fig. 12 shows how a file band is checked 
for proper tracking by using a piece of 
chalk in the same way that concentric- 
ity of work on a lathe is tested. The 
file band must be supported rigidly on 
both sides and rear by a guide. 

For filing square or rectangular shapes 
as in Fig. 1^ flat files are used, but for 
curved surfaces, oval files arc used as 




the work. Excessive heat that results 
from the use of an inefficient file on any 
Job may cause damage to the teeth us 
shown in Fig, 10, and also to the work 
itself. Clean cutting of files is essential 
to avoid heat. Some materials that can 
be filed easily with a coarse-cut file, be- 
come nearly impregnable to the heated 
and chip-crowded teeth of a fine cut or 
finish file. A 24- tooth file band 

will remove cast iron at the rate of ap- 
proximately 9 0‘£. per hr.j whereas □ I 2 - 
in., 16- tooth file will remove this metal 
at the rate of about 38 oz. per hour. 

Fig, 5 shows the interior of a band- 
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j RQTART FILE USED TO REPAIR DIE 



in Fig, 14, In this case a Vi or a %-m. flat 
file is substituted for the oval File in order 
to finish the parallel sides. Excessive 
pressure or feed applied to the work is 
not quite so detrimental in band- filing as 
it is in band-rawing. For most work, the 
pressure should be medium, with the part 
held evenly against the band. However, 
a file band can stand considerable feed if 
not abused as is shown in Fig, 16 ? where 
a file is being tested for life hours. Note 
the deep cuts that can be made. 

Band-filing speeds (velocity of the band 
in feet per minute), generally are much 
slower than they are for band-sawing. 
For example, when band-sawing alumi- 
num, the saw velocity should be about 
1,400 feet per minute (f.pjn.) but in band - 
Filing it should not exceed 165 f.p.m. Rec- 
ommended velocities for band-filing on 
other materials are as follows: 



Cast iron 115 f.p.m. 

Cold-rolled steel..,.,. ...... 85 “ 

Tool steel „...., 60 

High-chrome steels 50 " 

Brass 175 “ 

Most plastics ..125 K 



The combined effects of correct file se- 
lection, feed and velocity influence the 
degree of accuracy possible in band- filing. 
The three openings in the steel block 
shown in Fig. 17 are being filed to within 
,001 in. of exact measurements. Inciden- 
tally the operations that are shown in 
Figs. 16 and 17 were performed in a spe~ 
cialized band-sawing machine having a 
specially fitted file guide. The operations 
that arc shown in Figs, 13 and 14 were 
done in a regular band -filing machine. 
Fig. 18 shows a Vi -in. half-round file be- 



ing used to finish a radius of a cur- 
vature. In such cases, the size of 
the radius determines whether a 
half-round or oval file should be 
used. For some jobs small rotary 
files are convenient. They are 
made in numerous shapes and are 
driven by a flexible shaft as shown 
In Fig. 15 and are of great advan- 
tage for repair work, as the filing 
unit can be taken directly to the 
Job. Also* they do not require any 
time to set them up for a job as is 



JULY, 1943 



137 






twelve ah apes are considered as standards* 
there are many other shapes available 
which, are made to order for individual 
needs. The teeth of jig files are cut the re- 
verse of hand files as they remove metal on 
the downward stroke. For maximum file 
life, first select the proper file for each job; 
second, always machine work before filing 
so that a minimum amount of metal has to 
bo filed; third, keep a file brush at hand to 
remove chips from the file at 10 -min, in- 
tervals. 

Most types of jig filers have five speeds 
ranging from 150 to 400 strokes per min. 
The correct speed depends on the nature 
of the material to be worked on as is the 
case with other files. Brass, copper* zinc 
and aluminum* which require coarse files, 
can be worked at 300 to 400 strokes per 
min. Cast iron is best filed at 250* mild 
steel at 200 and tool steel at 150 strokes per 
m in. The special advantage of a jig filer 
lies in the fact that it can be used for pre- 
cision work on small parts such os gauges, 
small forming tools and light dies. 



the case when band or jig filers are used. 

The jig- filing machine* Fig. 3* is regard- 
ed as a small die-making machine. While 
the band filer and jig filer perform identical 
work, jig-filing requires more experience 
and attention to obtain band-filing accu- 
racy. Jig files are made in but one design 
of cut but are available in coarse* medium 
and fine spacing of teeth. There are twelve 
various shapes of jig files as shown in Fig. 
11, and five sizes to suit most angles and 
contours generally encountered. While all 



How You Can Reduce the Cost of Cleaning Paintbrushes 



Painters who use large quantites of liq- 
uids in cleaning their paintbrushes can 
effect a saving in these materials by the 
following method: Clean four empty paint 
cans that have tight-fitting lids and fill one 
with turpentine, one with benzine* one 
with lacquer thinner and one with alcohol 
or shellac solvent. Use these solvents for 
rinsing your brushes and do not throw out 
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the liquids. Paint and other material will 
settle to the bottom of the cans, after which 
the liquid should be poured off carefully 
Into another container and the cans wiped 
clean* In this way, the solvents can be used 
for many brush cleanings, Use benzine for 
paintbrushes* turpentine for enamel 
brushes, lacquer thinner for lacquer 
brushes and alcohol for shellac brushes. 
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Stepped Hold-Down for Work on Drill Press 




A stepped hold-down 
that can be adjusted 
quickly for holding work 
securely on a drill-press 
table is easy to make by 
using a half section of an 
old gear wheel. The gear 
section is stabilised with 
a short length of split pipe 
welded to it as shown. 
The number of steps 
available will be one 
fourth of the number of 
teeth in the whole gear. 
For example, a 32 -tooth 
block 



gear will provide a _ 

having eight steps. When j 
a wide gear is used, it will 
be unnecessary to stabi- fr/i. I 
Itee it If you have access \jr> J 
to an abrasive cutting T j 
wheel, it will be easy to 
cut even very hard steel 
gears or case hardened , I 
ones, However, if no 
wheel is avai [able and the 
gear is too hard to be cut 
with a hack saw, it may 
be annealed first and then 
cut to suit. Softening of the teeth by an- 
nealing does not damage the gear lor use 
as a step hold-down. 

— W. C Wilhite, Carlmville, III 
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Numbering Rugs in Stack Helps Customer Make Choice 



One furniture dealer discovered that by 
numbering rugs stacked in his store his 
customers were better able to make selec- 
tions and time was saved for the salesmen. 
The numbers are painted on pieces of card- 



board, which arc clipped to the edges of 
ihe rugs with clothespins. Thus* as the 
salesman turns over the rugs, the custom- 
ers can note by number the rugs in which 
they are interested. In this way, the sales- 
man can turn back quickly to any partic- 
ular rug the customer wishes to see. 



Magnet Tests Cracked Shafts 

To determine if 
a crack in a cylin- 
der head, qxle 
shaft or drive 
shaft has pene- 
trated far enough 
into the metal to 
cause a break of 
the part, use a V-shaped magnet as shown. 
Set this on the shaft so that the crack is 
directly between the two magnetic poles. 
Then if steel or iron filings are sprinkled 
sparingly on the crack, they will stand on 
end if the crack has penetrated the metal 
deep enough to cause a break. 
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Neat Arcs Drawn With T-Square 
Pivoted on Thumbtack 




When working on a plan which included 
several large arcs* one draftsman found 
that his T-square could be vised to draw 
these accurately. This was done by cutting 
a couple of V -notches in the end of the T- 
square beam as indicated so that it could 
be pivot&d against a thumbtack pressed 
into the drawing board at one corner. The 
radius of the arc was then marked on the 
beam to locate a pencil or pen for drawing 
the desired lines. Where such an arrange- 
ment is used frequently* dimensions Can be 
lettered on the bottom of the T-square for 
quick adjustment of the pencil. 



Leaks in Car Cooling System 
Located With Air Pressure 

As leaks in a cooling system do not al- 
ways show up when the car is at rest, one 
mechanic applies very low air pressure to 
the radiator to help locate them, The air 



hose is placed in the filler hole, the over- 
flow pipe is plugged and a doth wad is 
pushed down around the hose to prevent 
excessive leakage. As care must be taken 
to prevent damaging the radiator, the cloth 
is pressed down just tight enough to hold 
a pressure of a few pounds. 



Gaskets From Screen Wire 

In case regular 
gaskets are not 
available* a good 
substitute can be 
made from screen 
wire and gasket or 
furnace cement. 

The screen is cut 
to the g a s k e t 
shape, after which 
cement is forced 
into the meshes. 

When the cement 
is partially set, the 
gasket is bolted into place and time allowed 
for the cement to harden. The gasket will 
then provide a permanent seal. 

Length of Pipe Serves as Guard 
For Spindle Paper Holder 

If you have a 
paper spindle or 
spike on your desk 
to hold bills* re- 
ceipts and other 
papers, it’s a good 
idea to provide a 
shield or guard for 
Ike sharpened end 
to avoid accidents. 
This can be done 
by slipping a length of pipe over the spin- 
dle* which also aids in thrusting several 
sheets of paper on the holder at one time. 






Steel Ball on Micrometer Anvil 
To Measure Curved Surfaces 





One mechanic 
who often had to 
use a micrometer 
on curved surfaces 
attached a steel 
ball to the anvf 
the micrometer 
that he could 
the job accurate- 
ly, The ball is held 
in place by a col- 
lar made from a short piece of tubing. 
When using this method, allowance for the 
thickness of the ball must be made. 
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Helpful Antenna Hints 






I^EGLECTED antenna installations 
^ handicap any type of radio receiver 
that is designed to operate on an outdoor 
“sky wire/’ Unnecessary service calls can 
be avoided in many cases of intermittent 
program breaks., and fading signals, by 
simple first aid methods. 

An inspection of the antenna may reveal 
that the wires are loose and swinging in 
the wind- They may be coming in contact 
with tree branches or touching the build- 
ing, The lead-in wire is a common source 
of trouble. In many hurriedly made in- 
stallations this insulated wire will be run 
directly across drain pipes and metal gut- 
ters. Constant rubbing will soon cause 
shorts to ground as indicated in sketch 
Fig. 1. A simple remedy is to run it through 
a common 7 in. porcelain eye stand-off in- 
sulator of the type shown in the photo. 

If you have an unsatisfactory antenna 
system, the inverted L type shown in Fig, 2 
is recommended if the building and vicin- 
ity are electrically quiet. The simple dou- 
blet antenna shown in Fig. 3 reduces noise pickup 
by tho down lead where it must pass through 
man-made static areas. 

Soot-covered insulators should be cleaned wi th a 
fairly strong solution of sal soda followed by clt- ir 
water. Look for loose or corroded connections on 
the window strip and at the lightning arrester. 

Many small receivers employ a loop antenna as 
in Fig. 4. These sets have external antenna and 
ground loads that should bq used for distant sta- 
tions; the black wire goes to ground. 
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"POP CORN CAN" 
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T_f ERE La a simple a.c,-d.c. oscillator con- 
^ ^ si rue ted from non -critical parts to meet a 
wartime need. It provides a practical means 
for obtaining modulated or unmodulated sig- 
nals for classroom work and emergency homo 
set servicing. These signals may be employed 
foe lining up IF transformers in superhetero- 
dyne receivers! for “ganging*’ condensers on 
supers and TBF sets and provides useable har- 
monies down to 14 megacycles for calibrating 
receivers from the harmonies of broadcasting 
stations. 

This unit will hold its calibration quite accu- 
rately for rough and ready work on the test 
bench. Housed in a tin pop corn can, it is thor- 
oughly shielded; any similar can 
about in, wide and 8 in. high 
may be used. The oscillator cov- 
ers a band of from 550 to 1*500 kil- 
ocycles by means of three plug-in 
coils. All coils overlap sufficiently 
so that there will be no gaps in the 
tuning range if any old variable 
condenser having a total of 20 or 
more plates is used. 

The 7A7LM loctal-type tube is 
interchangeable with TAT and will 
be found in most dealers 1 stocks. 
Students may substitute a GK7-GT 
or a GJ7 tube with simple socket 
changes, A GC5-GT r or GT/G 
tube is employed as a rectifier. 

The schematic circuit 
diagram is given in Fig. 
1 and the simplified 
wiring diagram with 
parts values in Fig. 3. 
Photos A, B and C show 
various views of the 
completed unit. 

Provide room for the 
variable condenser so 
that the rotor plates 
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will clear the can when fully open. Any sal- 
vaged wire or common “bell wire T? may be 
used for the circuit, and either No. 28, 30 or 
32 scrap enamel, silk or cotton “covered wire 
for the coils, Fig- 2= These are all close- 
wound on standard 4-prong coil forms. De- 
tailed list R-316 is available if desired. To 
test the oscillator; plug in coil No. 2, turn on 
switch No. 1, and tune in a station on your 
receiver. Rotate (Ci) until you hear a sharp 
whistle in the set. The oscillator can be cal- 
ibrated for the broadcast band by tuning in 
a number of stations of known frequency 
and then plotting a curve, or chart, of the 
dial settings; make a chart for each coil. 
Coil No, 3 tunes from 550 kc. to roughly 400 
kc. thus covering the standard 456 kc. LF. 
frequency. Ground the shield on the con- 
necting antenna post test lead to the ground 
post on the receiver under test. 

To line up tuning condensers., tune to the 
“high” end of the band; switch No. 2 throws 
filter condenser Cn out of the circuit to give 
a modulated tone. Adjust condensers for 
maximum output with this tone signal. With 
oscillator set for 456 kc,, line up I.F, stages 
by direct grid connections. To calibrate 
short-wave receivers, the oscillator is tuned 
to broadcast stations of known frequency 
and then the harmonics are picked up in the 
short-wave bands. There will be strong 
harmonics down to 14 megacycles. Although 
the circuit is quite stable even under vary- 
ing line voltages, some students may desire 
even more stability and can obtain it with 
the “optional^ voltage regulator tube 
nee led as indicated in Fig r 1 P 
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Keeping an Eye on Television’s Scoreboard 




[929 



PROGRESSING 
* from the Rick- m 
ering image of Fe- 
Ex the eat to the * 
dear picture of 
the good looking nurse, tele- 
vision has marched steadily 
on to what will bo an im- 
portant postwar industry and 
a useful public service. 

Fdix was the product of 
motor-driven whir Eng disks 
at both the transmitter and 
the receiver. These early 
scanning disks cut the image 
up into 60 horizontal lines, or 
streaks of Eght. Mechanical 
scanners were soon replaced 
by the electronic system of 
television, then step-by-step 
the number of lines per pic- 
ture were increased until a 
fairly satisfactory image of 
343 lines appeared in 1936. 
Newly designed equipment 
soon produced finer pictures 
of 441 lines* and just previous 
to Pearl Harbor these had 
been stepped up to the excel- 
lent 525 line television pic- 
tures that were on the air 
from the NBC station in New 
York City. These three un- 
reto ached pictures were pho- 
tographed directly from the 
television receiver screens. 
All streaks have now van- 
ished and continued im- 
provements are being made 
at several of the large labo- 
ratories, within the limits of 
all-out war production. 

A large cathode -ray tube 



is the heart of a modern television receiver. From its ex- 
ternal appearance this tube seems to be a simple device, 
however there is much more to it than is evident from a 
casual inspection. The schematic arrangement of the elec- 
trodes in a cathode ray television receiving tube arc shown 
in Figs. 1 and 2. The “electron gun" at the small end of 
the tube produces a beam of electrons and is equipped 
w ith an electrical "valve” which varies the intensity of the 
beam in accordance with variations in 
the received radio-television signal. 
The beam is focused to a spot on the 
screen at the large end of the tube. 
Deflecting elements of either the elec- 
tromagnetic type shown in Fig T 1 or 
the electrostatic type shown in Fig. 2 
deflect the beam both horizontally and 
vertically in accordance with the syn- 
chronizing impulses received along 
with the picture signal. This rapidly 
moving electronic beam ‘'paints" a du- 
plicate of the scene being viewed by 
w - the television “camera” 

in the transmitting sta- 
tion, directly on the fluo- 
rescent screen (S) at the 
end of the tube. The 
beam-deflecting elements 
are either placed around 
the tube us indicated in 
Fig. l r or, built into it as 
in Fig. 2. The sound ac- 
companiment of a televi- 
sion broadcast is handled 
about like an ordinary ra- 
dio program. Both sight 
and sound frequencies 
will be received simulta- 
neously on your postwar 
television receiver. 



DAY 



EllCTffME iakOU *JD Jf 
■HUM W Of BEfL(<llHi5 ELE^SOEi 
CTJtir JET ™ MHtOlhi ILIClipcrj 
C-iaE-5- IhvtlOtt 

hfataat unoo! u p u 
COwlfcft EmCHQQE 'CtTCi Uh* 1 1 
*CEfUUHrcG M£TH»E i&PlB P*a. Jl 



Pt CaIhOh! 

0 innuiii 

1 ULiOHSCEKT SOIEfW 

KM Cf PQt HQfcuCwfi wuhAnITH MFlD 

Vf fM, m C# CQtii tO* fTOMCMG fcAGNFTIC PiElEj 
A l t£MT iNG ; ii TO 1HAT rtOCh-OD |T hit r*» 
Of COhi KX 



**- I * O, h i arC x r.;t>4-iniFi .|H EilL'Iicw r-.if* 



144 



POPULAR MECHANICS 







THREADS THAT LIVES 
MAY (HANG ON 

The lives of flying crfiws may hang oil the 
threads of nuts which stay put - hold fast 
against the chatter of gunfire, the throb of 
pulsing engines. 

Wo make such a nut. We have made more 
than three billion of them- And as far as 
is known, not a nirigle one of these nuts 
has ever failed in service. 

It is the special virtue of Elastic Stop Nuts 
that they never loosen* slip* shake off or 
break. 

Small wonder they are used on every air- 
plane made in America — as many as 
50,000 in a single ship. 

Some day these nuts will he available for 
purposes other than the grim jobs of war. 

When they are ? automobiles will be tighter 
and safer and quieter — everything from 
garden tools or f arm tractors to radios and 
vacuum cleaners will give longer and less 
troublesome service. 

But that's for the future* Today* all these 
tenacious nuts we can make go for an even 
more important purpose — which is the 
simple task of holding tight till the war 
is won. 

EIASTIC STOP NUTS 

Z&G&J&ft /& jrm&e iMxqs larf 




Elastic Stop Nut Corporati on of America 
UNION, NEK? JERSEY 
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THEY LEFT BEHIND 




Uncle Sam Picks an All-Star Team 

(Cpnrirnifrd from p<i gc 55} 

pectedly and buzzers rasp. Crazy? Just 
about as crazy as a fox* according to the 
achievement records. 

One apparatus tests the co-ordination of 
hands and feet. The subject sits on a low 
seat, his hand on a joy stick, his feet on a 
rudder bar. The co-ordination of move- 
ments is recorded by red and green lights 
on a panel before him. Another reaction 
time test calls for the manipulation of four 
buttons in response to flashing lights. 

Occasionally, an exception to the rule 
jars the psychologists and they set to work 
to plug the leak that permitted the mis- 
classification. Perhaps it's a man who eas- 
ily grasped theory but became all thumbs 
in practical application, or a smart aleck 
who deliberately misled his interviewer. 

Great ad i^ancea have been made in the 
classification of soldiers since the last war, 
The National Research Council's Commit- 
tee on Classification of Military Personnel, 
under the expert guidance of the noted 
psychologist, Walter V. Bingham , has won 
wide acclaim. 

^Were doing the best job we can in a 
hurry” says Dr. Bingham. “At the end of 
October, 1940, there were only 34,405 offi- 
cers on active duty and 483,218 enlisted 
men. When one considers the size of our 
army today he can appreciate the magni- 
tude of this classification job. How the job 
has been performed will not only have a 
vital effect on winning the war, but on the 
lives of the men after it f s over.” 

Uncle Sam's "all stars” won't be quitting 
when the whistle blows after the ball is 
pushed over the Tokyo and Unter den 
Linden line. Skills learned in the army 
will be set to work building a better nation. 



The correct answers to the mechanical 
aptitude problems on pages 52, 53 and 54 
are: No. 1 T A; No. 2, No* 3, A; No. 4, A; 
No. 5, B; No, 6, A; No. 7. B; No* 8* A; No* 
B; No* 10, B; No, II, A; No, 12, B. 



Adventures of Yankee Rangers 

(Cantimjfld from pag e- 43) 

merit. The raiders lead adventurous lives 
but adventures are much easier to road 
about than to endure, so the men chosen 
are selected carefully from the volunteers. 
Then a special training course is started. 

They toughen themselves on an obstacle 
course* they learn hand-to-hand fighting, 
judo, the use of the bayonet and small 
arms. They learn to snipe and they get 

(Con finijad to page 143) 
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A LOT GOING ON IN THIS PICTURE— 
AND A LOT GOING ON IN INDUSTRY 



If* hig* dramatic, You can Bee it. But you 
can*! see the idea that made it. 

You can’t photograph ideas. But they 
win wars. They make jobs. They make 
prosperity. They make well-being. 

They used to come as a revelation once 
in a while, almost like a miracle to an 
individual* Now, there are teams that 
insure them* 

Groupa that keep ideas flowing. People 
who know how to dip into the wealth nf 
nature for what they need. 

They are scientists. They work together 
in laboratories. 



They arc working at the Bell Labora- 
tories* Thousands of them. This is the 
biggest industrial laboratory in the world. 
Once its work was all telephone. To help 
your voice reach any one, anywhere. Easily* 
quickly, at low cost. Now it^s war. Day and 
night* Seven days a week. 

Our fighting men sec the results of 
American research every day. 

BELL TELEPHONE SYSTEM 

FJfrZp die Kfor hy mnkitig cWp tifal calls to war-busy 
millers. Thai’s more, an if more essential every dny. 
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Prt4j£0 {.if I . N. .tmtli t'llr^i* 



Wt MUST NOT +c lftt him down** with p mr equip- 
ment! Seu tliOio aiiyip buckler? They help lo har- 
ness him securely to hia p*rpctuit«. They've got 
to he strong— 3 ight — smooth— an4 without defects l 
They're forged from tough alloy-steel. Then 
files of high quality, end proper cut and shape, are 
Used to remove all fa brio-wearing burrs and rough- 
ness— to prepare the bucklos for plating or polishing. 

Aa in the case of hundreds of other important 
industrial filing operations, Niche] son makes and 
has helped to select T ho right file for th-e job, 

Seventy-nine years of experience reflect Nichol- 
son’s ability to make the best possible hies for 
every kind of work, material and desired result. 
Nicholson and Black Diamond are the top-honor 
brands in this world-famous line of quality files. 

FREE -NEW BOOK, M FfLE mQSQPHT" for pro 

duel inn rmd purchuAlla# Iiuh-cIp, foremen, key htecki lii- 
U-ji. Telia about tlie more frequently used of mm 
kinds cut.H and aiae^ of files NMiolson miikes^ zdsout 
files for apcciiil purposes; how to im% care lur a I id 
select tin; right file — 1H Lnterostm^ pa^cd. 

NICHOLSON FILE CB-, 22 Atom SL f Province, R LU.S.A. 

f.iZHQi fujirn/EB n Part It‘\>pv r Ont . J 



NICHOLSON 
FILES 



FOR EVER V 

* J^sTa^ 

rN U.E-.A. 



PURPOSE 



plenty of ammunition for practice. They 
learn the technique of knife throwing, and 
enough anatomy lo be able to finish off an 
enemy with one knife blow at close quar- 
ters. They learn how to aim a gun after 
dark at sounds, and how to knock down 
indistinct targets at long range. They 
learn street fighting, how to operate an en- 
emy vehicle, and how to destroy it. 

During their training course they han- 
dle and release explosives so that they will 
be letter perfect in how to use them. They 
are taught how to advance under fire and 
do operate under fire while being trained. 

They learn how to live oil the country, 
how to spot water holes, how to kill and 
butcher their own meat, and how to steal 
food and supplies from Lhe enemy. They 
carry no money or supplies and it’s up to 
them to steal the food they need, Records 
are kept of training thefts so that unsus- 
pecting farmers can be recompensed later. 
In training, the Ranger units go without 
ordinary comforts. There will be no room 
on their light trucks to carry anything ex- 
cept the necessary supplies of war. Their 
whole philosophy is based on the knowl- 
edge that casualties among raider units are 
high and that it 1 ^ up to each individual to 
make the enemy pay a dozen or a hundred 
men for his life. 

In turn, our own command posts and 
supply units are being taught how to avoid 
surprise by enemy raider groups. For in- 
stance, Capt Overton, ex-leader of * Terry 
and the Pirates/* is now aide-de-camp to 
Gen. Walton H. Walker, commander of one 
of the armored units. Under Overton's 
tutelage, all the officers of the staff have 
learned the elements of rough and tumble 
tactics. They have a surprise all prepared 
for any enemy group that might manage 
to sneak in on a raid. 



Art Detectives 

[Continued from page 79) 

has to paint them, in, but in doing so he is 
careful to use a sort of paint that can bo re- 
moved easily and he is likely to handle the 
repair painting in such a way that it can be 
easily detected on close examination* so 
there is no mistake about what part of the 
painting is the original and what is repair. 

“And he is especially careful not to cover 
up original painting with repain Ling, I Os 
object is to preserve as much of the original 
as is there to be preserved. Finally he must 
protect the whole by transparent varnish 
that can be washed off easily by the use 
of proper solvents without injury to the 
painting beneath. 

(Continued fo page ISO) 
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You may 
worry about 
missing 
the boat 



but here is one worry you can avoid 



Y OU can "miss the boat” these days* if you 
lose the use of your car- And lose it you 
may, if irreplaceable engine or chassis parts 
break down. 

Even though you drive your car much less, 
it needs regular care. Batteries go dead for lack 
of use, tires need constant checking* Water and 
sludge in crankcase may rust idle bearings and 
pistons. Scale and rust can ruin your radiator. 
Avoid such worries with Marfak 40-Point 
Chassis Lubrication Service- Your dealer 
checks your car, point by point, from fan to 
differential against his Marfak chart. No guess- 
work here, Marfak means accurate protection 
for every vital part, 

TUNE IN; FRED ALIEN evtry Sunday ni&ht. 
Sue yuux newspnp-cr for lime anJ s[n.tjnn. 



That's why your tar is right, when It’s had 
Marfak Lubrication — right for keeping it on 
the job for you and Uncle Sam, Jnsist on gen- 
uine Marfak Lubrication. At Texaco and 
other good dealers everywhere. 





0™* OMxme & TEXACO DEALERS 
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FREE ! 

WILLIAMS 1 
TOOL DATA 
SHEETS 



• If you operate a lathe, you’ll want Data 
Sheet No- 2, It discusses modern tools for 
boring and internal threading. Other data 
sheets in this free series (all punched tor 
3-ring hinder) cover the subjects listed 
below* Cirde the numbers cm coupon in- 
dicating subjects desired and mail today - 



i. ChnnatrLH^L-BtlnH nf WLL!l&DH h 
"dimerJur” Wnn^eh 
3_ I hfit-Fi cm IVillLiLmrf" 

3!^rii ur Tuc-la. 

3 t l>;Lt rv on “Viiknn" 

Chain. IMpu Totupt 
4k- Dftlh on IVhII-iljiix 

"Hill pltadc-Ice'E " ^'rnnanca. 
f-,. Itaia-pn “Vulgan* 

L. ; L IJ j 1 LlihJH,. 

4. -nr. " Viili-m-T 1 
■!.- j l ; l L j l IN pi? Ylnm. 



T. Stata cm lYillfiaioV 
Tuniiim-Tnii]*. 

8. Data art WlIH&om* 

h ‘Hnp-ikrLnr J 1 Wrcui-T-lin*. 

». Sai-inn Tiin>' with 

1 l WuTK | T 1 wktrtB." 
I4d F>;ita on “Yu Louis' 1 

IIt UiitiL nn Wi|]ini 9 k!n i 

,L C rh OInmriB, 

12. Thu uf « El I LilbliA f Cclitlnf!- 
OfT Trio I TTnMonir 



13 , l r «i of IV ] 1 1 Jailin’ Knurl Lnjr Tool iiuldeJbL 



mail this coupon 



J. fcL WLIlinntt a Co.. Dept. Buffalo, N. Y. 

Please sco-d Dsia Sheets circled b^low i 



t 2 3 4 B fi T ft 9 10 1* 12 13 




Aidunr- 

A&Wrrii 

City * Sinlz- 



The art detective also restores vases, 
bowls, statuettes and similar pieces of art, 
mostly ceramics, marble and bronzes, 
which may have been buried for centuries. 
The ceramics often come in hundreds of 
pieces and the melal objects are sometimes 
shapeless blobs of corrosion. To facilitate 
the restoration of bowls and vases, the mu- 
seum workers have a neat trick with a 
sandbox. As the work of art assumes form, 
it is jabbed down into the sand which holds 
it upright and steady, but enables it to be 
shifted instantly to any desired position. 

Finally the art detectives have to deal 
with the most numerous criminals of the 
art world — insects, particularly termites 
which may eat through any wood object 
until it crumbles at a touch without show- 
ing a sign of their activities on the surface. 

Every wooden object to be placed on ex- 
hibition is first introduced into a “death 
chamber,” a glass container into which 
fumes of carbon tetrachloride are released, 
killing all insects and larvae. The same 
process is applied to ancient books. 

So, year by year* the art detectives im- 
prove their methods until they are chem- 
ists, photographers, historians, art experts, 
upholsterers, carpenters, vermin eradica- 
tor.s. X-ray technicians, puzzle adepts, as 
well as accomplished artists with brush and 
pen in their own right 



Russia's Messengers of Death 

(Ccjnlinynd frprti pot^: 37) 

Sniper Mikhailov who had tried in vain to 
track down a certain German sniper. Fi- 
nally Mikhailov called a trench-mortar 
crew to his aid, asking the trench mortar 
gunners to send several bombs in the di- 
rection of the enemy sniper. When the first 
bomb? burst, the German sniper hurriedly 
changed his position. This was just what 
Mikhailov had been hoping. With one bul- 
let, the Russian got the German. 

Legends have sprung up around the most 
renowned Russian snipers. Many citizens 
refused for a long time to believe that 
Lieutenant Pavlichenko was a girl, because 
of her amazing prowess as a sniper. 

“My first experience against the enemy 
is one I shall never forget, 1 ' says "Lieutenant 
Pavliehenko. “My turn came to occupy the 
firing position. I lay there and watched the 
Rumanians digging themselves in only 
three or four hundred yards away. Wo 
were strictly forbidden by the commander 
tn shoot without bis permission. I passed 
the word down the line, ’May 1 fire? 1 and 
waited. The commander sent back die 

{Continued to page 152 ) 
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1600 miles across rivers and through forests . . , over 
mountains and muskeg ... in 9 months U. S. Engi neers create 
the Alcan Highway , , * and Evinrudes were on the job! 



"Impossible . . . fantastic . , . monstrous,” 
said the critics. Totvcring mountain 
ranges, vast wilderness, great rivers, every 
obstacle known to road builders blocked 
the way. A fraction of the project could 
easily take years to complete. 

In March the Corps of Engineers swung 
into action. Miracles were demanded — 
and accomplished. The world knows 
only the results. In December the Alcan 
Highway was through I The lifeline for 
Alaska's defense and America's safety 
stretched securely from Dawson to Fair- 
banks, and trains of freighter trucks were 
rolling the length of it! 

Alcan is a military highway now . . . 



but some peaceful summer to come you 
may decide to try your fashing luck in 
sporty lakes and rivers up near the Arctic 
Circle! Swifdy covering these spectacu- 
lar miles you'll gain fresh appreciation 
of the greatest road building accomplish- 
ment in history! 

We’re proud that Evinrudes served on 
that job . . . and equally proud of the 
Evinrudes that are faithfully perform- 
ing many another wartime task for the 
army, navy and marines. Until Victory, 
Evinrudes are being built only for the 
armed services . . ♦ then there will be 
brilliant new Evinrudes for peacetime 
pleasures again! 




EVINRUDE 

OUTBOARD MOTORS 



if T □ speed Ibo day dt peace. , . buy MQRE VVor Btirdr, 



IVIN RUDE MOTORS, Milwaukee, Wit. 

E'virrrode MaTcrr of CanercTa, £4 (41- bp-re, Canada 
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question: *Are you sure of hitting them? f 
'Yes/ I said, 'Then fire/ he answered 

“I got a grip on myself, forced myself to 
be cool, took careful aim and fired. My 
Rumanian flung up his arms and dropped. 
I waited for a fraction of a second. Anoth- 
er head appeared over the top, I got that 
one, too. That was my baptism of fire. 

''Snipers 11 work is not easy. You go out 
in the dark* at four a.m Jp and you come 
back late at night. You need self-control* 
will-power and endurance. Every step a 
sniper takes is under the observation of 
enemy snipers, tvhom we call spotters. 
They try to mark our firing positions and 
keep these positions under machine gun 
and artillery fire. That is why each of us 
has several filing positions. I am never 
more than two days at the same position. 
You should shoot only when you are cer- 
tain of your aim, for every unnecessary 
shot gives away your position. 

"It was the German snipers who taught 
me caution, endurance and restraint. If I 
so much as stirred a finger, a bullet would 
whistle just over my head* or at the back 
of my legs. Occasionally a German tin hat 
would appear, just a fraction of it. I would 
think: TU get that Fritz! 5 You fire and the 
tin hat waggles like the head of a toy ele- 
phant, and disappears. It was only a Ger- 
man decoy to make the sniper betray his 
position. Following that, the Germans usu- 
ally opened such a squall of fire that you 
dared not even raise your head. It was 
just terrible. From sheer fright you would 
call out: 'Machine gunners! Save met* 
Then the gunners would open fire* quiet 
the Germans down a bit, and you would 
be able to crawl back, more dead than alive* 
for a breathing space. After a while, a 
sniper becomes less panicky and learns 
the German secrets as well as how to keep 
his position a real secret." 

At snipers* schools throughout Russia* 
they are fond of repeating tales of the 
heroism of snipers. A favorite concerns 
Section Commander Snezhko* and Red 
Army men YeJkin and Oreshnikoff* who 
reconnnitered the location of enemy “cuck- 
oos” and then undertook to destroy them. 
Snezhko went to the left* the others to the 
right. They had to lie in the grass* camou- 
flaged* while the enemy “cuckoos” fired 
from their positions in a fir tree. Snezhko 
was wounded on the first shot but he killed 
one of the “cuckoos™ in retaliation. The 
other two men figured out that there were 
“cuckoos” in the other trees and after care- 
ful aim they eliminated the entire "nest/ 1 

And, while the young men and women of 
Russia are the expert snipers, and the new 
(ConJirLUBd tq pqgfl 154) 
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"TToM if, bays! Those devils are up to same- 
thing**, „ Naked eyes might never hove seen the 
Jiui^!;r. A whole detachment might havt; Walked 
Hilo death. Thank heaven, ONE pair of eyes in 
iIiIh group was NOT naked I 

Wars h five always hern full of tricks and unr- 
prificn* but your boy loday is facing the trickiest 
and most ingenious enemies in history. Count- 
less limes, he may owe bia life to the fact 



tli at his binoculars are cenitanUy on the uaudi. 

Universal Is proud to he one of a few manufac- 
turers now making bin oculars for our Army, 
Navy ami Marines and The United Nations* 
This work has kd Universal to pioneer la 
many ingenious new methods of production^ 
significant and permanent contributions to 
Ann'Hcy^ future leadership in the iiiiimifacLure 
of precision optical instruments. 




A PATCH BF f DAM in 

lEic distance could 
lie a torpedo, a 11- 
boat surfacing.. . 
OR America us 

11 - 1 ri ft in ;i lifeboat. 
The Ttn-n in l ho 
ncwDE boats mn 
know, ti kc binocu- 
lar* to he sure. 




BEFORE HE LAYS TKAT WIRE! A man at work 
jg an easy target for a hidden enemy. This 
U- S* Antiy Signal Corps man in trained to 
survey t h c terra i u ca refully w i ill hi nocu la rs» 




Tfi^ra'i CMlfjf irruf: Jlafl 

Hf Ve pr-uirtfi-r oJT 



REMEMBER YOUR 
PLEDGE TO BO Y 
WAR BONDS, AND 
LIVE UP TO m 



1/n! VERBAL [aMERA CORPORATION 

MEW YORK * CHICAGO * HOLLYWOOD 
„ fiaker^ of Prqci's^n Photographic and Optics! Instruments 
PEACETIME MANUFACTURERS OF GIKFM ASTER, MERCURY. CORSAIR CAMERAS 
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TO KNOW YOU'RE RIGHT 
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methods of fighting have led to the discov- 
ery of better and better lenses for sniping- 
guns, still the older people have valuable 
advice to give. One of these patriarchs* 
Ivan Gerasimovith Kandryuehev* a beard- 
ed and white-haired Cossack , makes these 
observations: 

“To a coward a bee is a bullet. You must 
learn to read the earth out on the steppes, 
on the white pages of snow. You must 
learn to see the tracks of the hare and 
marks left by the fox*$ tail. You must learn 
the broad paw marks of the wolf. Just let 
the enemy come out of his nest* out into 
the open. Take it easy, aim carefully and 
squeeze the trigger at the right moment., 
Then you will not fail” 



The Sky*s Not the Limit 

(Cpntrnmnl fram pqga 69) 

has climbed toward the stratosphere car- 
rying test equipment and test crews in 
search of data that may be used in design- 
ing aircraft capable of flying .safely at even 
greater heights. Down on the ground, data 
of the same kind have been collected with 
the aid of Boeings test chamber in which 
various conditions of pressure, tempera- 
lure and humidity from sea level to the 
stratosphere can be reproduced scientifi- 
cally. The chamber is used in the develop- 
ment of high- altitude equipment, and the 
use of oxygen and emergency equipment 
is taught men who w ill actually fly sub- 
stratosphere airplanes. 

In that chamber, or perhaps in the “fly- 
ing laboratory," will come the discovery of 
just how high man will be able to fly. 
Some scientists assert that 43,000 feet is 
the ultimate* others believe 43,000 feet is 
only the limit for existing equipment. Im- 
provement of the pressurized cabin and 
engine supercharging may enable tomor- 
row's aircraft to climb to 50*000 feet. 

A wartime product that gives more than 
a hint of tilings to come is Lockheed's four- 
engine transport, the Constellation— larg- 
est* fastest and most powerful land-based 
cargo or transport plane. Driven by an 
8,000 -horsepower installation, it will fly a 
light tank and its complement of troops 
across an ocean at a top speed comparable 
with the cruising speed of fighter planes. 
It is faster than the Japanese Zeros or any 
four- engine bombing plane now in active 
service. It is capable of spanning the 
American continent In less than nine hours* 
or of flying from California to Honolulu 
in 12 hours. In peacetime it could carry 
55 passengers and a crew of nine nonstop 
from Los Angeles to New York in record 

(CcrtHnved to page 156) 
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Out of a G-E engineer’s 
home workshop . . . 



T HE Army asked General Electric for a tiny 
lamp to signal “bombs away,” A lamp that 
would produce a light of a distinctive color. Idea 
for the solution came to a G-E engineer when he 
noticed the translucent plastic handle of a kitchen 
paring knife on a workbench in his attic workshop. 
Cutting off the tip of the handle, he produced a 
dome-shaped, colored plastic cap, which he fitted 
over the tiny G-E grain -of- wheat bulb used in 
surgical instruments. This lamp, after weeks of 
intensive experiment in G-E laboratories, served 
as the model for the thousands of bomb indicator 
lamps now in use on U. S. bombers. 

ONE OF 150 SPECIAL LAMPS. This is only one of 
more than 150 G-E lamps that have been develop- 
ed to meet specific military needs since the war 
started, and one of hundreds of types of special 
lamps G-E is making for military service. These 
include everything from lamps for submarines and 
battleships to those in tanks, jeeps, and aircraft, 
ONLY PART OF THE JOB, Making special lamps for 
the armed forces is only one of G-E’s wartime 
lighting jobs. Eliminating glare, gloom, and shad- 
ows in war plants, big and small, is another. Your 
nearest G-E lamp office, your G-E lamp supplier, 
or your electric service company will gladly supply 
helpful advice to any war plant. 



G-E MAZDA LAMPS 



GENERAL tt ELECTRIC 



H.P. JILL RIGHTS RE 5 rnuFD 



Etamb indknrer lamps 

(shown twice actual 
size at the right) on 
the instrument 
panda of this AT- 
It Bccdicruft 

Bombing Trainer 

tdl the bombardier 
how many bombs 
have been released 
and Slow many re- 
main. 



FREE ! 20-paec book- 
let "How Light Can 
Help You Speed Vie- 
Urry " shown why poor 
lighting glows. produc- 
tion, tell* how to im- 
prove It- Write- Gen- 
eral Electric Company,. 
Dept. 166-PM-?, Nela 
PutL. Cleveland, Gliiu. 



Tunu in the G-E MAZDA ifsinip rdJic) prugnim .Sunday of 10 fi.m, (Jkurcih W&r Time) N. B.C. 
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Raiding with the Rangers, 'cross country sO&utLn^, 
front; line dispatch riding . . . those are same o£ the 
motorcycle jobs that cal l for red-blooded riders with 
daring and courage, cool heads and resourcefulness. 

In flashy, flexible performance on a dozen battle 
fronts, Indian Motorcycles are backing up these 
riders with all of Indian's famous power and speed 
and sturdy dependability. The -soldier who ride? art 
Indian knows ibere h s no safer motorcycle built. 

And you'll know it, too, when you ride the great 
new Indians that will be yours far good times and 
economical transportation after this war. In the 
meantime, let your Indian dealer hislp keep your 
present motorcycle in fighting trim . . . and ask him 
about his reconditioned "buys”. 



INDIAN MOTOCYCLE COMPANY, SPRINGFIELD, MASS. 




BUY WAR BONDS NOW 
* * TO BUY AN INDIAN LATER * ★ 



time, flying at 20,000 feet above 90 percent 
of all weather disturbances. Yet, the pas- 
sengers would suffer no discomfort, for the 
pressurized cabin, heated or cooled ac- 
cording to climate and always air-condi- 
tioned, maintains the air density of the 
8 r CK)0-foot level. The plane can rise com- 
fortably to 35,000 feet. A £5 ,000 -foot alti- 
tude can be maintained on three engines 
and a lG,500-foot level on only two, 
Robert E, Gross, president of Lockheed 
Aircraft Corporation, has this comment: "I 
believe this airplane is the greatest con- 
tribution to air transit yet made by Lock- 
heed. It is happily timed for the war cargo 
emergency which confronts us, and for the 
reconstruction to follow the victory.” 
Burdette S. Wright, vice president jn 
charge, Curtiss- Wright Airplane Division, 
recently made this announcement: 

“Curtiss -Wright engineers have project- 
ed a research laboratory destined to be- 
come one of the nation’s largest and best- 
equipped workshops, to anticipate the 
needs of the world in war and in peace for 
the manufacture and operation of vast 
fleets of fighter planes,. cargo transports and 
passenger airliners of the future, 

“Altitude tests can be made in an alti- 
tude chamber accommodating single-place 
fuselages. Actual dive and climb condi- 
tions can be reproduced. The most costly 
equipment in the laboratory will be the 
wind tunnel, one of the largest in the na- 
tion. There also will be facilities with 
which completely assembled aircraft can 
be statically tested in an area large enough 
to accommodate ships of the C-4G class” 
The C— 4fi is the huge twin- engine cargo- 
carrier Curtiss- Wright developed for the 
Army. Curtiss-Wright now is busy on a 
cargo carrier — a military “workhorse” — 
that will be constructed mostly of wood. 
From these, and scores of other develop- 
ments, may be gained some idea of what 
the leaders of American aviation mean 
when they assert that the surface has hard- 
ly been scratched, that tomorrow will bring 
many new wonders in the flying game. 



Mosquito Blitz 

{ Cofrlinuad fr&m p-ag o 

times 31,000,000 mosquitoes, or 13>000.000,- 
000. Thirteen billion mosquitoes would tip 
the scab at 26 tons, equal to the weight of 
five elephants. Distributed over a 10-mile 
radius there would be 1,4 mosquitoes per 
square foot, or 32,000 mosquitoes for each 
of the 410.000 residents in the district. If 
half of the mosquitoes were females — the 
only ones that bite — that would leave 

(CofiMnued to page V5 E j 
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Although right now we are building for the Future, ell our energies 
at the moment ore concentrated an the protection of that Future by the 
manufacture of Precision Optical Instruments and Communication Radio 
Systems for our Armed Forces. . , , Out of the Crucible of War will 
come new ideas, new materials ond new methods. Thus we are also 
building for you. „ . , The apprenticeship we ore serving under the 
taskmaster of war needs, is streamlining our designs, stimulating our 
ideas and strengthening the skills of our hoods— These Jewels of Today 
will moke finer Instruments and better Cameras for you Tomorrow. 



^'JcwhIi of Today' 1 Fi nnn- of m 
series of advert iiam-eral-i appear- 
ing f* Mistral iht !«djia 

Aptienol pipgaiWl , . , I* 

^qvaiitl (lit ptapli af An*«>Jca 
with Af 3 vt ifrradyafl . . , in wr 
and pMtt. 




O 

fh| Argui ihqrP mad. 
camera h til ary 




Learn marc about COinjWbin 
1 ion — knats — film — an- 1 
hf-[pjfy| hinli fur unn^ any 
flitirri.5e.mJ 2"ic ta-liy for llir 
Irak "Goad i'Lciuie*™ 





1&ICI-&IQN OPTICAL 
INSTRUMENTS 



aviation radio 
EQUIPMENT 



INI FENATIOKAl iNDU^FRJcti i H t 



M I C K P & * N 



JULY, 1343 
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(imitation order* Disston is manufacturing four 
Diss-ton Hand Saws and two Keystone imde- 
by-Disston Hand Saws as shown below * * „ 
If you are doing essential work, see your Hard- 
ware Dealer about one of these fine saws: 



D-43 



. W 






Victory — Lightweight SEmigiit-back pattern, the finest 
saw in the Di^ton Line. Ma^te in 26 - inch 7, S, 10 and 
11 points cross-cut, 5 H points rip. 



D-23 



is 



Light weight Straighi-back pattern, Always popular 
with saw users deman ding quality and workmanship. 
Made in 24-inch 8 and 10 points cross-cut; 26-inch 
7, S, 10 and It points cross-cut h points. rip. 



D‘8 l,... 

Medium weigh:, Skcw-tjack paicem, "The Saw Most 
Carpenters Uw/ F Made in 20-inch 10 points cross-cut; 
22-(nch 8 and 10 points cross-cut; 24-inch E and 10 
points eross-cut; 26-mdi 7, S, 10 and 11 points Cross- 
cut, 5 >4 points tip- 

_ ^ 

HI 

Lightweight Straight-hack partem. Universally popu- 
lar moderate! y priced Disston quality. Made in 26-inch 
7, fl, 10 and 11 points Cross-Cul, 5H points rip. 





K-6 Challenger, a popular priced Keystone madc-hy- 
Disston Skew-hack saw r Made in 26-Inch B and 10 
points cross-eutp 5 points rip. 



K4 Airmaster* a popular priced Keystone made-by- 
DiSSton Straight-back saw. Made in 26-inch 3 and 10 
points cross-cut; 5^ poims rip. 



MAKE TOOLS LAST wiih the help of the inscnicdve 
DissEon Tool and File Manual — FREE from your 
hardware dealer, or write to us for your copy. 

HENRY DISSTON & SONS, INC. ? % 

711 Tacony, Philadelphia, Pa., II. S. A. 



16.000 potential bites per person. It is for- 
tunate, says Mr. Clarke, that mosquitoes 
also bite birds and field mice. 

Data on the flight habits of mosquitoes 
are now being used by health officers in 
studying epidemics such as infantile paral- 
ysis and sleeping sickness- 

Prevention projects carried on by the 
Des Plaines group include the draining of 
marshes, removal of polluted dumps and 
the transformation of polluted streams into 
clean water that will support larvae- eating 
fish and insects. One polluted canal 60 feet 
wide and four miles long contained an es- 
timated 600,000,000 larvae. 

Despite the success of mosquito control 
in isolated regions similar to the Des 
Plaines district, there are less than 100 
abatement districts in the United States. 
This is exclusive of the southern malaria 
belt where mosquito abatement is handled 
by full time county health officers. Only a 
handful of states have passed enabling acta 
that permit the organization of mosquito 
control districts. 

The cost of maintaining the Des Plaines 
Valley Mosquito Abatement district is 
$40,000 a year and the lax assessment is 
one-half mill on the dollar. The model 
Des Plaines Valley setup includes the di- 
rector general foreman, four sectional 
foremen, laboratory technician and 17 field 
workers* A board of trustees consists of 
five civic minded citizens who serve with- 
out pay. Residents of this district, who 
once played golf with mosquito netting 
over their heads and hid behind screens in 
the evening, no longer kick about the add- 
ed assessment. 

A conservationist once asked Mr. Clarke 
if he knew of any good use for mosquitoes 
aside from providing a larvae meal for a 
minnow. 

+s There is £i very useful Solomon Island 
mosquito/* he said. * This is a special mos- 
quito that bites a Jap sniper, spoiling his 
aim, Aside from th#t, I knew of no possible 
use for the pests.” 



Arming for the Knockout 

(Continued from pqga 5 ) 

Some months ago we were having diffi- 
culty in getting a pair of precision pins in 
our howitzer department. We had Jet the 
job out to three contractors, but they had 
been unable to produce pins meeting the 
fine tolerances. One of our employes* who 
had a work shop in the basement of his 
home, volunteered that he believed ho 
could do the job* A trial proved that he 
was right and he was awarded a contract 

{CanlEnuied fa page 160) 
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Better Built 

Lower Prices 



Safe Beats With 
Full Length Spray Rails 

Keep pmiswnffCTS jwfrfrjrtly 
dry — even at hljch yjH.HjrLfl, 
riiTnli:i|7 nJsm mhnwa tip.lii y'a 
ftppuLur modubf 
Tvw> I lift facto- 



CflirtQCI $ 7 £ aniJ up 



□ml 
□I anifepn^ts, 



. Prompt shipnu'nt. 

rtMui.fUfe 

Vkritfi riiryiuir r:ipy Mteli' fcln:l rr 



boat in wfnM-h t**i m* Intw-wU-ed., 

THOMPSON BROS. 

^S^HlSTo.^JfS. CefcSwr%fip|i) 



RO^bOOli *49 unr| ufr 



Cutfcwrifp ffnrt un 



Uatrt "Car-Tap" Saak 

BOAT MFG.CQ. 



is* 

ill Elm at. 

£ QRTLAH&, W.¥j 




FRANZITE 



eNeut Designs in 



Moierdia ftar Gunt ImprOrt Yflar Store! 

Muni durub-Jc Rripai m^le. Punitive].? tiii- 
1 1 r i ~ : l I-; 1 1 tl j >.- 1 Fc-P Ch>L| p Smith JL WnJ5B(Ml r 13 I - ^fiitl-itlLi iS. 

Ui Iffii'-H, Luffler & Maunt-ra in a vHde chadon al ln-^iir Tul 
[Itmi^ru In Wary, jteiHfl, walnut, uhjs h nte. Law prim, FH12K 
CATALOG. lPtu|ap* VL'ji.riLrirt. 

SPORTS INC ^ (Mfre-) ttSfl N, ChrL Si, DepL P J H Chicago III 



Keep car radiators cleaned out for 
greatest motor efficiency. Use 



Sam-Flush 



lOc flPEdf JJt iiVfi 
iJtrrcJwflF on can 






REAL ENGINE VALUE 

jl The G.H.Q. E.n n miniature pnxidinf epglbrt 

jJU_ that really up* rates, Over i.S^ilK) suld in i hr 
PfrjQ llLHl ye*r. i/5 II. P. C^jniilrlif with flywhj?;t!l 
Jk^H^L (or fjnijirLLrr). Jln 1 ], iirm'ftsnrirn uml full in- 
- ri-lrUtUfttiiH. Fully lie deb tn'^t-iM] imd repjy Li ■ 

*, JJHBKl run. Fur c-ira. 4lc. dcml 

NflHP tniiy $I.LX) — Shi^EM'cS Collect CrO.U mmn 

dav. ‘in L £5« U*r I ’ulnliiK &f tuiEwirH^Jw r>f 

\F hubby i ?c±uu r li i iu^El Ctmii i3g-i ftel, including 
TP b_>l iii 1 f i l i n h only 

QHq MOTORS, Dh B e. HT, <P EbiI ZT St., Now York, N. Y- 




OTTAWA 

TRACTOR 

SAW 



f Fits roar power take-oir Ehaft, ' 

|>j-ive ffan fHF reduction, 18-in. sU-nk, % FREE Circl» 
lU-fB. blude. fclcwiormcal. saws to profit, and pute li p | 
OTTAWA MTG, CO n oYZl forext Avenue, OTTAWA, KANSAS 




GERSTNER TOOL CHESTS 

LrLp your ioiiLr to |ait loiLRer nsid La prrhiTni hcl- 
Lur, ]■' r r: Putuloi; Tut Tail iuli kin and M-iLblniJ Li-. 

G E H5TN E li TOOL CHESTS 
44 3 Columbia SL Oayfpn. Ok In 



4URN YOU FI NAME ON TOOLS 



ARKOGRAF 

PROTECT VOUH TOOLS TRCH THEFT 

¥T rite - ICJ, lirr-ui-ity buy umr^Jbica uh Lhd- li iM- 
r-1 md 'ji-VFL IlhjIr ddA ue JB p -;cLiL 

IU.R -h-i'ILLiie mu pp.[|«-7 “I ‘A j-rn ul puu' *1 Thuii- 

Mmli ubpi| Iif h'- J -iiini-ii, r.inip-*. ini b m ahb|Hi 

Cnmplitfl QutHt flavnherB 

] nl ttt*I inr ill -l~:UnL ■■irr -il ‘1 Ctfe. W^h# EiHlap. 

AHKOGH-AF PI H CU , JH2 J k Sl^-crtiind.arD. 





PULVEX 



eutvEX 






V^ 9 " Jla*eor ,d) 
Roufl®' — ■- 



Vo a c * — “ 



euffl lo worm riiht 
if you follow Ihc tasy piclur- 
i^ed direc-tiona with PuLvex 
(th-c- combine t i-or treatctic-nl} 

WoftiL Cupaulci. He I E a whyj 
Your dag. can KbVg Tnpe r 
P^lUfhd f q s-L-n r i d ) and Hu-iik 
Worms, uvy GT dll, At Che 

*arne time I To worm for hU 
thrtc AS YOU ALWAYS 
SHOULD, t&fScdnliy cap^- 
■VbTltlJ, YOU MUST USE 2 TYPES OF CAP- 
SULESr Kp flmglr’-typE citpaute can cxptl \ho-vt 
three worms, Yen definitely e^pcl thrm <indudLns: 
tflpcwormi) when you use the l types of cd^uIeil, 
to be given a few daya apart, in the Pulvex 
CombinBiion Treatirwent Worm Ce-paule packasrc* 
Warn. ri|litf a void, woriuini wrong for those 
worms: uh Pulvex Cppstilw. Packaed two vayn 
for puppies, for dogi- Either £0o. Double s-itc 
package, 75c. Quantity diieounta to kennela; 
write direct f 



WILLIAM CODPER & NEPHEW^ INC. 

1557 Chiton Avenue- ,, Chicago 




Hof Moals * . even 
in o "FOX HOLE" 
wifi, HEATABS 

Md VEST POCKET 



Fflbd Gtrti for HEAT, whfwr tr fl [ HEATABS 
{Tablet! at Carttanlraird Huatj will J l-ylil. IpxtanTly. And 
hill 4i u J si long, will) iiiteeae Heat . . . autdouri er In- 
d»nr^ Camper*, ricnlc-crs, hm liters, flihermea can cack, 
Iry. noil fund, fchrt tlree unUcr any clrcitminnces wim 
HEATABS. MlflyUl#! far Bay SfuuL. Girl hauln- 

wsve^F dem-tors. tiumi, Had Grata and Civilian Dihim 
Mvorher^F difltist* F cliemlati, MiduilMaJ warherH P ete, im- 
portant In First Aid and Emergency Hits. Carried by 
aimed Idc-di Id heat cnmbaE rnliar-s. Snlhl, cnmpacl, nnn* 

[MLHddUk - p » NQ SMOKE. ftOOT. FUMES nr A5H I 
SPECIAL OFFER {limited): COLLAPSIBLE! "STOVE" 
fVilt gMknt plrel with T WO LARGE CARTONS fit 
HEATAB5, OJirySI-OP, Pdltntld. 0 R B E FT BYMAiLTOO AVI 

J-W, SPEAKER Cdfip.. i«Tl «. Water SL. Mihraufcec, Wlf. 
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KNQWJCJlDGE 
THAT HAS 

E?n>uaeo wrm 

THE i*YRAMEDS 




ASECR 
FOR THE 
OF LIFE 



"TO/HENCE came the knowledge that " ^ 
** built die Pyramids? Where did ^ 
the first builders in the Nile Valley acquire 
their astounding wisdom that started man 
on his upward climb? Did their knowledge 
come front a race now submerged beneath 
the sea? From what concealed source came 
the wisdom that produced sue!) characters 
51s Amenhotep IV, Leonardo da Vinci, Isaac 
Newton, and a host of others? 

Today it h known that they discovered 
and used certain Secret Methods for the 
development of their inner power of mind. 
They truly Teamed to master life, Thij 
secret art of Living has been preserved and 
handed down throughout the ages and to- 
day is extended to those who dare use ita 
profound principles to meet and solve the 
problems of life in. these complex times. 

This Sealed Booh - FREE 

Has life brought you that personal satis- 
faction, the sense of achievement and 
happiness that you desire? If not, it if 
your duty to- yourself to learn about this 
rational method of applying natural laws 
for the mastety of life- To the thoughtful 
person it is obvious that everyone cannot 
be entrusted with an intimate knowledge 
of the mysteries of life, for everyone is not 
capable of ptoperly using it. But if you 
are one of those possessed of a true desire 
to forge ahead and wish to make use of 
the subtle influences of life, the Rosicru- 
cians (not a religion? organization) will 
send you A Sealed Book of explanation 
without obligation. This Sealed Book tells 
how you, in the privacy of your Qwn home, 
without interference with your personal 
affair? Of maimer of living, may 
receive these secret teachings. Not 
weird or strange practices* but a 
rational application of the basic 
laws of l±fe + Obtain your com- 
plimentary copy by addressing 
your inquiry to Scribe X.DJ3, 




The ROSICRUCTANS 

( AHOfiC) 

San Jose, California 



and given a weekly quota. He has turned 
out thousands of pins so far and has had 
only one rejected by the government. 

In setting up our trench mortar depart- 
ment, another interesting example of em- 
ploye ingenuity came to light. We needed 
three lathes for roughing, finishing and 
honing the interior of the barrels. We dis- 
covered It would take IS months to have 
these lathes built — loo long to wait for the 
badly needed mortars. Machine experts 
searched through momentarily idle ma- 
chinery and rebuilt three lathes to do this 
work. The machines were so satisfactory 
that they have never been replaced. 

Because railroad equipment is the fust 
line of war offense, we have held in re- 
serve a portion of our manufacturing 
facilities. We have many large orders for 
different types of freight cars, some for 
military service overseas on railroad lines 
totally different from those we have at 
home, Speed is essential in the production 
of cars, for delay in the delivery of railroad 
cars means holding up shipments of war 
materials. For instance, on November 6, 
1942, we received an order for some cars. 
A sample car was ready for inspection De- 
cember l n and the cars were robing off the 
assembly line by December 12, 

Ore cars, built to special specifications, 
were needed in a hurry by the Duluth, 
Missabe and Iron Range railroad to move 
iron ore out of the northern Minnesota 
mining districts. This ore was badly needed 
for the winter war effort and ears had to 
be supplied to get it to the Super ior-Duluth 
shipping points before the lakes froze. An 
order for 500 cars was placed with us and 
after material became available our first 
car was shipped, on August 28. Five weeks 
later, October 5 P the 500th car left our 
Michigan City plant, in lime to get them 
all into service and help in the great job of 
moving the record of more than 92,000,000 
tons of ore from this territory. Our basic 
overall capacity is sufficient to permit us 
to build freight ears in existing car build- 
ing shops at the rate of one every 3V:s min- 
utes. Last spring, despite the shortage of 
materials, we were producing at the rate 
of one car every 4^ minutes. 

In addition to the items previously men- 
tioned, Pullman -Standard is making bombs 
for the army and weldments for antiair- 
craft guns. All production- speeding tech- 
niques are shared with other manufactur- 
ers. With this kind of teamwork America's 
mighty industrial empire will soon have 
the cumulative output of war tools which 
will crush the enemy. 

([To learn where to buy commercial prod- 
ucts described in these pages, see the index. 
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TANKS 



Large Kami of 



ready forframing^ only 

Srarr a colbrtFo-n of the roosr fasdnann^ land hard*. 
ihijK in the wld — U. S. Amy Tanks. Keiow ( he 
difference bciw^rn rhe W— M7— M5>. the special 

lijJf crack General "OLd Blood & Guts" Parton us 
Prnujcs aft beautifully fenced on heavy ^ehjt pat 
an &S4 k 5-^4 ready [O frame or put into 
aJbutn. ■LL^jntfcs of prims Jirinjp every detail showi 
gLm*. *rnior h and site. ITiosi'i mitt this unusuaJ offur 
mail coupon Eodty— -buy a. scf for yourself— bi 
\ftur Friends — they well wane them too, 



Send We in stevmpx or c$in f&r poch set Ip 



Depfc 181-F.O, Ook S9, 217 W, ISlh ST., N, Y C. 




Snmfrday you i?hji eifjve aifninl Then 

ynu vri LL v.-.-idt a d.anD-Qd&bta K.iji'k 1 in 
yuur car — th* |JU],L KT HE AM LINE 
(iOMh'Aftft- — iiftw riHide t^rlu^Lvi-Jy 
fur U. H, Army ■. ' i- hi L l - - L i - :-c , Wwi-timw 
tnpri nc-c-ri riff iv|[( iiruvld'i lm- 

pbjVfcd pvrfnrnyuno^i 

HULL mfg. co. 

i l _^' P.O. Bo* 244-D7 
-< WAR HEN. O. 



BATTLEFIELDS NOW • 

Country Roads After the War 



REED MICROMETERS 




0-V reading in 1 10011" 

Oi¥t *,F Anar-rica'a finrst 
irr^ctlhn niJCrfririL'lttu 
’'■■«■ 1 1- tn-cr ;:n lPi*ll-i i ■ i ■ i i ■ > |C|airLi‘ In 

jnta wiij-kinK' in tv nr plants. J J = ,cv ’.Ih-iiV] 
Nr>. KH1 hVs^h vbavr, |i-n^ Id'.. 

Writ* fnr hir-p'iLiM; ■- ekuivirue atiicr lypta 
iwaimr«ct|jrfld. 

GEORGE SCHERR CO. Bl'tSMirV: 




KLIP TOOLS SHARP! 

GRIND and oilstone your cutting 
vdECB on this versatile too I . I>vub I p- 
face oilstone for coa^e and fine 
boniriE- 

WRITE TOR FREE FOLDER 

n<.-t the facta about \h\* Itjw- 
cwt Timken bearing tool 
dreuser, Write today ! 

CLAUSING MFG. CO. “TB©** 




Sta*M Cun Die 

It, If JTOII hN uL 
iir.rii-'i ft u -*r.l u 
Lhu :nr.l k. u :J * D JL 



bhiidaksweidir 

i’or Liffht or IT«a<ry WofllS. 50 -200 
smpthfB. CnroptaU PLANS 35 p. 
Ki nd Lotli*y ^eirl wfl'l] ijicJudc J-']’. E-:E-j 

tiur Dij; NEW CataJutf, 

LEIAV M A MU FACTLI RfN’G 
l 1*1 * L<Ji-- Bide,, M i >i ii i'j jjrl i ■ , 








" JUINS OF^jHOK COULD DESTROY 

HARMD-KJLL ATHLETIC FOOT FUNGI THAT MAY THRIVE IN 
SrtOES AND RE-1NFECT FEET. YOU WOULDN'T BOIL SHOES BUT 
YOU CAN FIGHT ATHLETES RIOT IN SHOES AND ON FEET BT 
USING QUINSAKA TOWER. AMAZINGLY EFFECTIVE I 








Beware of Symptoms 

OF ATHLETES TOOT i— "FEELING AND 
CRACKS BETWEEN TOES, ITCHING, 

SOGGY m EVEN MILP CASES 
MAY SUDDENLY BECOME SERIOUS ! 



5C<* 



Use Quintana &n feet daily 
to be(p prevent and relieve 
infection 



Shake Qyin&ana inis shoes 
■to absorb m&isEure, reducing 
chances of re-inHecticn 



ALLOT TNOU^AWPS OF TEST 
CteB OF ATHLOEi fODT. USl 
QgiNSAHA DAILY FOR 
PREVENTION ANP RELIEF. 
ALSO EXCELLENT FOR 
EXCESSIVE PERSPIRATION, 
TOOTOPD1?. 
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Jtn TRIGONOMETRIC EQUATIONS quickly 
4U found on TRIG EASY CHART. All *rtQj-» 
througti uie of wrong equations eliminated. 
Angles and dimensions accurately determined 



Without Knowing Higher Mathematics 



With fhh Himiimq Tit I G -EASY Ch*rt YOU quickly i®N* 
Trigonometry problems. War Workefiil Math Studants! 
Qualify MOW far big pay in Tool and Die — M a thine ShQp 
— ShtfeP Di* flare — Pattern* — IntpettSon— 

Dr all mg t>-&pd*lmenl|. -q Ic . Fee pare far a more ihipcrtenl 
ij&b Tn Americj's busy waftiftie i fidi^ +r y . T(tj£-EA5Y Chari 
is Ih-e sh-ptl cut Siend pnly 50t (tain) lor TRIG-EASY 
Chart Wilh full iftitfuctioni— MONEY BACK GUARANTEE. 




QUALIFY FOR BIG PAY _ EARN A RAISE 



,E, H, NEEDHAM (Trig-Easy] Dept. E A , Culw C^. Calif 
| De-df "Skip— Enclosed! find fQ* Trig -Easy Chdrl and ifl- 

| struct! o-fU 



a N*m* 

pAdd'MI 
■ City 



........ Si*N-. 




Freni eoi*t ro coasr En [he rkmis of the nm ion's 
famous- war producers — and in many of [he 
hard working mobile machine shops of otir 



fighting forces — modern Aflat Lathes^ Drill Fttirt*. 
Milling Machines, $hapert, Arbor 
PrHjes are seeling ne* h records jn 
pricis-Lon production, Atlid Press Co, H 
7fJN. Pitcher Sc, KaLamaioo* Mich. h 
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MASTER DRAFTING MACHINE 




• Biggest 
LLtrie stiver fur 
dipnen.Hinnfrd 

B ketches, 
lettering 4 lckI 
]jiyoul5 over 
sold at— This 
Lew Prifr — 
While they 
Iggfc- Limited 
Supply. +only 

$ 3-95 



RANDOLPH RADIO 



irjrrrB fnft (MTrfwrrffff 

6U Weil ffrindnlph St 
CHICAGO. ILLINOIS 





CPt TITLES WANTED AND MAIL 
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PRACTICAL, PROFIT ABLE 

Low Cost BOOKS 

rvtilbtlif yLHrliinSri Ijwn- isiiSi I i-rot i- ii ih IvudiMUTiC 

h lyikL (rr amW imIVu lufem-TLlL. M-^lntC PW«W 

Imp raw merit a, tmhliy irtijcymcrvt and wpp Up 
pjfjt i-xifjj nwtirj' , 

Select and O^dcr How 

Hdw To Hi .'..i U i u-i- ii«-i i- r r . Nt-Vi. C^iUipl^li"- 
i pi - e j 1 1> ' ulu-i Ida hno^JeJBC from thl* oi&c 
book. $1.30. 

Forty "Haw it Y^nli, Yqii C.iii Mil:-:. i\ ll "if lh& 
vf h ii i ini nii-vii-b- i ihjLi- fii» i hr tiara? wDrfc."frafh 
M’nkr- Them friim vlil unlit *tc-i nt 

|liw iiK,i. 

loai Wav* te RJii" Cnnc-rntr. C'wvrN dill i , OPi* 

crt'Li- ijkcs-. Hhow* how to ^fcarf -h |A*yJJte 

Eiua. 1 iifTKh. LLuiJurnd Ui 

Yflei- Cap. Rave ui' to 5 inn- n jon r lu -rriSiv-q 

|".|i ii j| r>-.-|-, -uf >.j 1 1 1 1 ■ ! l- 1 1 1 ; m 1 1 HhoriOU'LHi. Etc. 
n.i.lji .i Hut. Fur EiluMHuni Hi* |j1YiBfi. rflKi 1 .’ R 

Jww iu rsmke IT Jua'-pv-I liObii hi 3uum*. 
* 3 .-j r. . 

Short Mai#*, Vl.-ii-.HV-r.i:.klni!, lainnr v-b:i vl i.iJ 

lioSpi fiw i.'vcit mim wbri uui 1 ' tuorn, l:i-i:L 
volume SO rm-ikiK. >l vrilimi? riiirarv &1-PV 
OarVrn WuOh. Itlilhil VMJir YrttfB 1 1 C l LlF-h - -. (onci'h, 
Ijwil funilLupr, poh'. S-l- | f , ilr 
■rtii u-ny. ip-nxj ng Sal d-nrl n>;|. Tnc! IHt I fUT 

JKT.1 lli Jl lli I IVK-MlTli Ol,UI| iriL-Jll ULIll UNL" lit 

?iT4.H:LKi-'vJ^r 

Wh.iL Tfi Mjitn, Whirl Ilk mahi imd hrrw CO 
| ||. l.«- II riKJ £ufi M IH-jr.! . IlM'F v..|«rn^ Mi" 

]hixo .1. |i. S i . J fi , "uaiiv-ri SOc I T-iJlkmv' 
l-Av Lux-"' c(r*th> 5 -I'- 1 *TI , i|"A| *rr- (1 -OHj 
day Np-rhaniC- Ylir 1 pC»L hi" "k for -mv i ry NpV. 

livIlMT^dN "|[ li-L'LYLl th. fU.no. 
rl'.nta Quiaf. The in l I 4m u* i-h'Mjt i iiL-c-uriiR 

with iruiMP^-Hsirii-ie ortkolev oci miihlbiz: 
I-, | :. 1 1 1 1 ii ■ - 1 . [ ill -hum-M- 

Mn-nc-y Aink-ng ForTnaSa"- Ov^r SrtOft funinuliiR. 

TH"£t"f I'.piv' \r? rtTHVUK. Hnnhli' 1 :i:.;-n'r|ii#ILlfl 
hllKi y:i3:pph' prqi«3i^H-L»*_ S-J-UU. 

SEhib hO rwowtif — liti'.'h "■ Phippi'd C.O ii- 
H|.ywnL-n I!l I. L ’.A- -■'£ ll-l.-i pFlrt! plTkl 

Cj.-l i l-l- ry i-i-'-L. Wp [any r>i ---I ■■‘■■iiCrU Jrt- 

in 1 1 cn 1 ‘J’m ArrYMiipmlie-F rn-dvr, Mp • • i-^up 
r.nJvT HiflDJ 1 - 



POPULAR MECHANICS 

Hh MC. >L7 3 ■ 2H>0 Ed OntAP-ko- H-r 



Say you saw it in 



POPULAR MECHANICS 




DIE-LESS 

DUPLICATING 



Mnny amull pert? <*m bn formtij Without 
llLes,, 1o duplicated iLccurjicy ul .cmi wlFU 

Dl-AGKO ErcicLu-i^rt M*oh3ntH H Kunder^ 

FruJifU,. Khuarit— — nfivilVB Houra and 

drlLLmL MlllCTiala. ftequlro 
priori Lji Pi fl-l-A w hlRhirr. 

Write on bu^-liiaji* lettariim^d 
far catalog. Of fltiLLc- ii 
played ill tVrir ^radactiort. 

O’NEIl-IRWlH MHL COMPANY 

Ml-SUl Avenua 1, Miafictpohs. Minft, 
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POPUI-AR MECHANICS 







( * O PJA>n 



a *k/fHHbtp jjot Ut the f k/a^i 

Thousands of ONflN ELECTRIC PLANTS a» 
providing vital paw«i fnr counties* War Task*. 





GuBoliat dsS-vara, Air or WaE*r 
C salad. Su«» from J50 la 15.DDD 
'v.’ttl'bs — A-C. or D.C. or Dual 
&u 1 pmtr 50 to BOO eyelai, $ to 
4000 veLla. 

Wall 
tail* 



D.W.ONAN&SONS 



V. 



llliflS TtuynlsTaEi Avt'j 



Hlnflrji[Hj]i!i, Minn, ^ 






GET WORK OUT 



with Sted-Grip Gloves 

WEtta 

("wjuman iupvjnjr., Rprta 

eruTH. sav* time witli SbctyJ-Crb. 
Hcintarcijd Ok?v». Tlwy liindle 
Iwavy, jajted TOaterinl^ at 
“*Wjh" L'liroFiw; tanned 
COivhbdc. Sow] ribbon reinforced 
$nim And finpcr^. 5*«J tbicad 

Or ^hflto yaur nredP fJ.fT 4JCK1 
frffiicfl Stavl-UrEp Salcfcuard* may 
fijipe immediate ioiawcr. by 

hi£ Jitdii-PtTiaJA «i | Kt 1010. WMt* 
“ Btattynyrnml Joda*, 

INDUSTRIAL CLoViS CO. 

G51 OvNMd |hi v DarrHHa r 111, 

Confldaj Sa-faly Siipefy Ca.., 7oranto 




& U II. D you ft OWN . . . 

TOOL POST GRIND 



IK,. «i,ih r: i. j ■ n m- -u !■ if i ilt it..: sr inirJiLSl i .r-iiLi | .- 

Aiiu :^« f|,LiLlj To Ik'N it tt kind m eb» L> bul^ Iran 
imt v.rll-«apir*#nsj T^I'j-FW ftMtt'J il >!nup--J Fait 

■ n+K -jik >Jri>-Ri la ritziird j H ll.fi 1 rTKUf I l. h^W. 

MlW *> f ibV.hLvJ i-.L-Jum. ^luhjw wj-iA |2VO 

FuJl-Hf, npr.i:- ? '•■■.! |V.-^.t >..| WJtOi ftir puUcilui 

mechanical Ewer wechiins: co. 

no# lt»d«i MbtltiDPg, ILUNUII 





STOPS HOME CANNING LOSSES! 

MIKALSON FRUIT JAR COH DlTI QHCR ftrindj 
level nil *F screw-top aLmwIiird sEzc 

iitrM; ronmrM ulcWfc STOPS MOLD 1 . LOOSE 
Lins, MILKY PEAS, DaHKuNIKG OF PFJLRS, 

FEAcnEs r etc. mo extraction, haw 

1 IT A MIX JUICES. Kfiiop enaier canning iuwt 
P^rteet fond. Slop dtiai Lurc. Onlf-L 1 ni>w, 
$-^.95 [iicjKud in U. K. I'all iniLruiiU-oniH. 

IWFfi. CO. 

Bverstt h Wi^rngtoir, 



J Hero ft ter Harold 

llllllt'l EjJb i€-Mb«l, >,:i. 
14 wma catnlofcF J-dii'hc uPTfi-DAtE 
I BIAS far raflCTUAttd AinHteuBT: SPECIAL 
IAHGAIN1 li-. tpt* WKIlll!. Yf-JLCCrft, *nfl 
Mb Hinds Of PuppIlFS. 324 M4T"— 1 Lt of 
p-Hru w(kMh In cslar. i’ f-t |_hi* j ,-mi 5 . y^nd anlw 

wmb tiKvicc car. 

a?as i. M sty St., Pnpi.A- 31 , Cinkigo, III, 





. Dependable tools are as 
essential . . . as expert pitots” 



. . . Says PAN AMERICAN 
WORLD AIRWAYS SYSTEM 

Baldly biasing new sky trails * « . steadily thrusting 
our air frontiers across farthest oceans and cond- 
nencs + ^ „ the far visioned pioneering of Pan-Amer- 
icao World Airway forms one of the most brilliant 
chapters ia aviainm hlstoj[> r T Aad wherever Flying 
Clipper wings have soared over world-wide routes. 
Snap-on tools have played their part. 

,+ We have used Snap-on tools with confidence and 
satisfaction since the earliest days of our service,'* 
say Pan-American Maintenance superintendents. fl De* 
peodabb tools are as essential as expert pilots* Jn 
the shops of both seadromes and airports* our me- 
chanics praise Snap-ons for ease of handling wort 
ing speed, accuracy and Jong life*” 

Snap-on tools are endorsed by every leading air lint 
- - * widely used in the greatest aviation plants „ a * 
and by the skilled maintenance crews of our Flying 
Forces. In thousands of busy war plants, where tool 
speed and accuracy count heavily, Snap -on tools 
■ire tfoe tbohe of better methmks* 

SNAP-on TOOLS CORPORATION, Kenosha, Wis. 



A 
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117 JD 



k’Ih .11 io nocs^<orlc>; ni your ik jIit, i-r rtlrrTC on 
i hi : ■ I. Money 'back ^.i.ijiiilLi-. iniiiii.i -. ! 1 1 1-. 1 1 l i 
*rv Ljrt. uf | 7 iu)M't j^ri 113 iL j . Catd Ji-:| FGFf . 



Kir >ii. I. nmc u 
ihavn Tith. Mu Let 



WAR WORKERS -WIN 'PRODUCTION AWARDS’ 



DtcidoI MuLu-TboLu ntv uu«tL on hundreds nf jobs, in thoumndi SiWECZt 
^ Kat IiLm.i'iIu.. btcjiusu^ Lhey a re aucb RT-cat tiroo unci Luhar *avr\t*.. _ _ w _ 

5ihari^niniz i^r.l ■ . . , r|<vmin|£ dies. CBStJncav cam tmrl 
iVh l-.liJiff pcLnEti . . . grmiJIr.if. paiinhJttE- burning amt 
tlnijJi .hijf . i . Ihtk 1 ttP# but >i tfriN Hid 1 'MtiLn-TrKil "h j-p*ny 
c;ij:ni'illLl-i!H i>nl^ M-n-eu-Teiol h.m nil ihusi-- r • --:ii > « ^ ‘ -■ : 
jT\OUU T-p-tn- (imAOnfi. Ih'LLst wwrfc lin>] K'nuGlC-ni LtfW ftf 

cuUcrali pJir'chiKTi-ir ■ bilked t?l rju-u ; olMr-sp. i ci 1 1 - s ■ I ■ • ■ 4 i 
imrl^L Cafi-croltU inu-lcr ■■.an'E uvertn^e.i . itnjvr 



M0TOJ 

TOOLS 



(can't uycniH-iit.i. ct^i T q SavETIWIF — 

CUT £q£t£ A AID 

SPEED PRODUCTION 

DREMEL MFG. CO., Dept- T-113-G, RACINE, WIS. 



NEW WATERPROOF GIUE 
GETS UNCLE SAM’S O.K. 



110 -volts a.c.i;:; with 

Katolight Generators and Power Plants 

f’tlKtizjh ftftfflfl kind Of cumint n* CSl f rweT 

3Lcm.H I'mirciiLLEJjkjI gi'flu: j 1 SiHHit.- lipi-L rilfht 

uui in Ih? n?kl for operalLnff repfii r 

pquLpmtttl adCli AJ drills, Rri mirth, fttiWfl, 
cEj?h for j n lh k i i ; k on Iho viral rvfkura; 
trnnamilters So 
porLiblo fc-fi-oy 
licrad lErUvvtl-ifa oil ^ 
iE?n?rihlors .TOO Ihn-ugh 
ISpOOO t.:iI Ih. A vniliibLo 
nil itoiwinril vi>Lr;i>t(-d. fiuo-rl 
voltafi? iofilLil'. ran. 

K*ts> r 0 *ile.Ih> prodaetJoai 
muni hv ouvirinorl to onJc-rn 
prLdtflitii. 

, Aim manufacturer! a/ a complete Ji«# pjf 
9 ratary converter* nJi4 romylrta pawrer plant*. 









So fiooil it it used in Unde Sim's pljurs* and ships! 
Yec m'ULD^'OOD GLDp is simple as A-B-C to use! No 
hefittn#, ’waiting Of special equipment. Just add tap 
wittf to d ry powder *nd h'i r vflify f&r instant me. At 
hardwire, chain sroiesiiai] lumber yards in 1-Dc, 23c, >0c 
cans; or send 23c with your dealer's oame for sample 
can. $#Fpfj frmitfd doe ra Uncle Saiifa war needs. 

UNITED STATES PLYWOOD CORPORATION 

W&rhi's l.vt rye si Producer pf Pfyu'ilfkJ 
Weld wood Glue iTepc. 

1 05 Park A vc. T Nc w Yorlc 



Compare The$t 

Amazing Qualities 

1. Tremendous Suu|lli 

2. WattTpEouf 

3. Rot astd bcEefLi-iKTixii" 

Economical 

mix 

tfi* glue Hn* Ihe SAFETY titu 



CHAW an^PtppyPaP 

S"" W CARDEN TRACTORS 



• 1 bU 0 F3.P P ChrEulnrjc mi niquRKt r War JimiLa piodu^cJ^in. . . . 
Wo Jl\ipply ren^ir* (tir all >il| AW LrnflttiJ^ iiLhld La mLr !L!H yaak-ft in 
butthbeas, Write fnr yciup iw;cd^, 

BUILD YOUR OWN GARDEN OR 
FARM TRACTOR— ni.no briefs 

diiher -HHt o t plfuw,, pp*tpnld n ti-ninp mw 
to hudd trnetnr chiefly fmm uld »nLc>- 
WLkl plow, cultlYBlfl. h.vul , etc. ILmnil^ iiiun. 
cun uLnrk , . , 

BUILD RIDING TRACTOR IN 

by uttinj; uld auiu partd r pu-vrtrifdl by 3 II. P. HHejiu iind Straltun 
tx uLLktr t- n k i i : l 1 m _ J.ji.rjrr-r nr .smullc-r, plMa*n hy aLbave jrkeirh. 

SEND $1.00 kkr Gardtiik u-f I'^fnk Tractor PJima < italic- ^'3iich 

\ra-nt-cdl and we wdl Include^ fire r'4 i-^q plim-s to DCLLLJ 

DfiJlNfi TRACTOR IT4 OlSK DAY. Miinty B*Ok flimpfULtfitfi ! E E 

SHAW MFG. CO., 45OT Front St. T Galpshnre, Kavtfrlf 



DAY 



Kita Mwrtlj Dooijuny, it EIrh St, Mjnkalc. Miiub, 



POST-WAR 
PRODUCTS 
WANTS' 

wHafiuntr* and prel 

tree 



KMtern A A A- 1 mfinuJiies uffCT 
i; j Hovi' m;i iTt'r-r ■ ■ L in L'niumusn- 
prrartiu-i* io i manuFaetimd 
ii ft it liiH! v. Jir i i e i i\.n i n 1 1 - t I u: ] 1 1 

muTitiwo wr royalty OmIs- 
Tim? me y Sh: ^ilhE Li'a or nJ 
or another niar^rEid. ’■EupE- tv 

iuIEi'IliH I h h Ijp NciJd c : i :■ r 1 1 1 1 3 1 ■- 1 1; ■ lu 

_fcr thoK: ^e!l toiwmd by ratlenM. Si ay 

eltlKf ;ii: --iflaLe EIl-ulv <ir Ihoae Tor rrmirioEOtl milEi: u\ nurneEris JaniL 1 
cniau^Ji ru uINtur ftir ndtmiiat^ sjiIl^ deveUjninent. l-i!ees. or 
pstenrs i Iille have Ix-l-u j|i[il3ert fer r will be kIvcr pt.>nnLii«:ni,i in:i. 

I :ii-i t|iiL- i.-.-. ••. h i aild -CQILYuLLaLlaD Vi-oUld b? aviallnblu L& 
lii'Jji piTi'i .-i .Mill «■!: i -. i 1. 1 ii «ucb lU'inri rniiw In ilei ■ niLiry- i Ii; cl’SKr-- 
"H 1 1 i r ru]HlJ™ m-]3L ! ■«- rr.vl Ijv Inp exeeutlVBK Df r ru - CuEnEkiliy only 
:: ml you may wlrT us Ih rooLplLtc cikiisU^im'p. iTlnrlpuL-i l... 
btifkL- . Reply llox No- IJfl, Princc-t^n. Ntw Jwn-ry. 



ARMSTRONG TOOL I 



vfkLbEc-d Amc-riciiii Industry lu ebianfftf trt 
y-ur nrfHluellon "OYisr 5iii£lsi. r ' Frpr they 
Jirt tliE |>eriM-;iiiciiL. m ntti put no sc- 
u^r-d by O F p?f Mill of ihn maf-TikEiL' iihop^ 
mhd tunl n>i?nLM P on l-iiltics-, i^lwitera "rrl 

^.ll IL| iir>t r- i tiH I i Kil h tLhi-i I Eeh ru ilLi- ill li-.M Ufld 

la build jyr&diu'tkun nuuiliiiijc^. T I l i. l >■ 
tir-i! ||^ 1 1 ii 1 1 m -jiHau fv'l] I want E?i-p jLiur awn 
shajk ulEcr Ibt wb^— ARAl^TJiON'G TOOL 
nni.TRER9 fnr i miliary. AtK Tuol HuldOFR 
far bnmD vr-nrl: shales. 

ARM STRONG BRC1 TOOL CO. 

-■T^e M nw°r 

IH N. FipUhr Avt-, ClikE^BiK, 0-R--V- 



flHrt Bru i.h On. 

V** In cancrclPi brlrk. F-cniw 1 - PKY>] La 

thrifty, liDinly. iinilf:A .n.rl iiumbta mf"? i«™ 

n"|ial-TH i vrk -— h > i ■ i - i > I urn! Irt'lii el-SterTV*. ^Lhw, H-tn'-. 
.'l-.Ii. yrntr iSn:ili-r nr Keud t E fvr 5-tb.s. pas-Lpslid. 
DEALEMS WHITE, 

WEATHER SEAL C0„ 

A Bait Pr-arl llritt, Cl »E 111 nitl , Qhlii 



ANDERSON HAND SCRAPER and BLADES 

Out blade in rqi.i-i'i t-n nn erdifiair hand serajafir refnrped about 
'j tltnea r IVhfln Li Is worn nut- a ts^ty blade limited n Heraner. 
lilAitev afiud btouEHK but do l; rinding. Blades Are £s ft thick 
ffiiiij. *n<J to end and of enrr?ct hardcicis. Tnr« sizes: 
■' i^ I", r-i", 

trj' i Ln'--i faflt-cuttinfi. Ns lnat]D([ r am! cost4owertDB lewis. 
WtiU for Crtiuplet* details. P\**U' via business Icttcrb^ad and give your priority WtinE. 

- ANDERSON BRO S. MFG. CO. HI CMC n' foil p flUK | E LL ?Mof 5 
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POPULAR MECHANICS 












* LEARN RADIO 



HEW BOOKS far WAR TRAINING 

SpcciflLLf pTTpimJ ia lid radio uai j n idiKili and 
ir'nfu' l T j-Ji - , FllIL Of t- J I'Jlhli- dsu. IVIliTl! UI31ply"H) CCiVCf 
rif iundJi'nf.' and sm a. i I j ci p; . S^nd for Llieru cowl 
Radio- Formula* end Kb^.d Clrtuir Hunrftxiuk 

O-ftlDi B-ook WA. 37,^53 — Ifc 

Hn. Sorfii? fcfiWPK Hund£»0k 

nij4ll i* ,.1 Ma.JffJS0-Tfc 

Di<il»<»r«»<dto Sr ^,| iM M |, 

Tmbm Ha. arJ59— l*f 

H*_ <17-73 . (ll __ _ 

All! ID RADIO 

W. JAEk«4n P Dipl 5-C-3 p CMcaKo 



ALLIED RADIO 

fvp^- r *Ju*g Ml (Mo Bird BWrwn— Vfur pii'n'iip 
E«v^nKtMj Au-ii 



1ST, 1068 



b FAT MFNf CHAP J na> SIG KLEjn <eit i«h 
™ ■ , nj c no a n if r sz r m > 3rd a ** . n e * y uric,. h, v, 

Wfc 3 IT B-VIjiKY :-:] .-Lh. SSANl TPUii»-i«iJUt- j.™ -■■ 



&~m«s _ fl#r smi'bW ; ^"SBJTS 

t OMBl'N'ATTrjNji— WTNT1 jin FAKFR *i— 1 Tin hi s- 
s-r.:i,: K weak, «K?«ily 



fl]]i^l. Il^N L -Lr-a['. d L'jn'-ul nr <in |V‘| ■ 



DO YOU 



WANT a p^rnmnc-aC. bui.1- 
pf^loHaLL-n of yrjur 
Hicn flECOMK A 
FOOT CO filiUt.ITJON 1ST. 
EurminRfl in tbEa Erincl* 

^ *. «*.*,*, w~k. T , fl< 7 0 

II Ft medical OF uJumpadi IId IiltOmt drpLtul r.ie-i't'H-d □□ Rccda 

to hay. Jr-cur. Write for Ire* harslet. 

Stephenson System of Foot Correction 

- ' Peston. Mm 



WINDOW SIGN LETTERS 

°? i .r ' vi ,ndow». Anyone can rut 

l .rrj-un. ftee &Lmji3rji B Litx'rnl Offtr to P'lwml ikjfrnlH, 

METALLIC LETTER CQ.. A33 N, Clark Chicago 



S£ V ."S I. S. WAR MI PS ★ stump's 

WORLD'S LOWEST PRICED 

ADDING MACHINE -s?ssf 

Dr personal use tee^ac- UN Li H** 

N&tjlflr. pDH’^twwIthoibljrfl TOTAL tnn 
mnLUpLIex, S€MH no 

t,=| y H f||ir money 

1 EHelT IF-. I T mid nwr I ri !■□ | G ift—f iif 11 U kI . 

iuTPr »«!««««'■ MOWFT RA4"!K GUfLR^ 

a? h.i 1 i ILlr!ft T nnd .1 iKI rrxK , F*w p^si rn :m oalY 

HakVu ti'J-Z 1 ■ JKh ^ QH I Hi ih 1 1.7. 3^ 

Henay hac44 In lOdayp If TIOt-d-rFiiphtnii AGENTS UJR I T E 

CALCULATOR MACHINE COMPANY (Mlrt) 

DEPT< 143, P. O, BOX 1118 CHICAGO, ILLINOIS 



CARBURETORS REBUILT new 

ft t>n? *^ s “ tv ™‘ Sin ^ ]?: ^rrel MM, douljlc 
E'JLrri I, 55.04K, bund us yrjur carburetor. Work done by eapftrt.H, 
IlnMfid Carburetor Sf^icc, <7tfi H. Kimball Ayc., Cisica^o, I II. 



GENUINE U.S, BARGAINS 



SJJvSWW 4U^b> . . ia,«S 

*fl®t|.ELLAN liADDLES |USKp| , , . 3,5* 
Lf. K. ARMY PkfP TENTS l.u AED |i , , , i.isy 
Sllanlly U«il Army CaiHCrt W hrfla with 
^LPVl* 6 ' h|, ^ J, ■ weiaht ptr ^i-.r with Jxli, 
323 - - - - - - , i i . t r 137.60 

Tl^UHr«fiDfDthed FlJdjjjfth hMiliEMT^DMif-Mr 
^^nGixsdiiar Hiuimff.Fjrfl’icr.EcDaL SmllOp 
for J2-pi£c£jEa r?tw«ij m Ith lirit or Jtr. 

A and IV SUPPU CO, 

*710 LEtTEfi ST. RICHMOND. V-l. 



/« repair if with 

SMOOTH-ON 



UNCLE SAM needs and 
wants all the scrap metal 
he can get. Be sure you 
turn Over to your local scrap drive all useless 
and irrepairably broken apparatus around 
the house. But it is equally important to re- 
pair what you can, because replacements of 
metal parts are hard to get, and such re- 
placements may take away from production 
for war needs. 

With Smootigon No. 1, you can seal 
cracks and stop leaks in boiler sections, radi- 
ators, pump casings, heaters, tanks, and 
piping, and tighten loose parts of tools, uten- 
sils, fixtures, equipment, and hardware. For 
48 years, this many-purpose iron repair ce- 
ment has been used by professional repair 
men, shop and auto mechanics, and house- 
holders. SMOOTII-ON is easy to apply and 
requires no heat. Buy SMOOTH-ON in-M4~ 
oz,, 7oz. or larger containers from your 
hardware store, or if necessary from us so 
you can keep your household apparatus in 
good condition and be prepared for emer- 
gencies. 

free 

40 -Page Repair Handbook 

Full *f Infftifllvi, pracflHl repair tUtrt cut# 
inai hv* Lime and tneiEivy m% m-*|| 3] U n_ 
rapl.ctiibl* oquipmert- EH* fir a m * end 

«lmpl# cone I j# lustiuctlUHI. Wilfv tctfny 

for ftoir PREi tvfpy. 

_MAIL^THE COUPON 

SmcEHh-pn MeruPaci wrlnj; Cd^ Dept 3j 

S 7-0 CoiFiimijrnlpaw Avh n 
Jinay H. J. 

N “"'* 

Address. ^ i, T . . . . , m* , . , 

^ 



‘Daitwitfi SMOOTH'ON 
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KRW ARBOR PRESSES 



BENCH TYPE AND 

hydraulic 

NEEDED IN EVERY SHOP — $ AYE TIME AND 
MONtY^DO SETTER WORK, QUICKER, 

No .shop is cOmplEte without a. amall arbor press. Press- 
ing a ti iJ squeezing op e rat tons can hu done beilor and 
faster un a KRW Arbor Press. Stop usLijk vine nnd 
sledge hammer methods — they generally deliver spoiled 
work lti the end. KRW Factory -To- Yon Prlcas give 
you greater value fur your money. Order tod&y- 



Arbor 



KRW Hydraulic 
1 'resEcs are built 
In £3, o& And 75 
ton fi-hei, .Priced 
start at S1M.OO* 



K. ft. WILSON, 17 Lock St. t BUFFALO, N. Y. 

Bvildwt Of 5 hop fqujpjnenf for Fold Deofers 5lnn I# I# 




SPEED 

the 

FINISH 

Mounted firmly 
on Its own steel 
shank, coeh Chi* 

LpiLJTLh Mounted 

Wheel is n whirl* 
rnffi puin fc of easily 
control led power 
with 1W^ |rtnd- 

ins speed and 
efficiency. 

Famous since 
their introduce 



lion JS years ago 

for quality and long life. There is n * L just right 1 ’ 
Chicago Mounted. Whael for every operation. 



PROMPT DELIVERIES— We *rt working 14 hours a day 
i3 nd due e.o uur central location* can make prompt ship- 
ment on all Mounted Points and Grinding Wheel* 3* 
in diameter isn J tinder. 



With the approval and endorsement of WPB, all our 
facilities arc concentrated on 

£hc$^3TnaJlcr53ZEJ4, enabling Ui to 

give faster service to war plants. 

Handle Tool of 1001 Uses nnd 
Hi-Powcr CrKnders are still avail* 
able to nil who have priorities. 






Scrttf for rrm Cat*tc& 

CHICAGO WHEEL g MFG. CO. 

»«ft APV new rH STREET, CHICAGO, ILLINOIS 



t«/a ' 

VC ^ 

t> "$'* 



Sny flfou nn ic 1 if in j 1 1 ■ ■ j • I : ■’ liV.-r-rt Mi>?, r 




ON TIES, SCARFS, PURSES 
LETTERS, GREETING CARDS, ETC, 

Bub d, IjUla ILquufl nn cloth, Lv&lfitr, paiwi, 
v, 1 1 ■■'■■.! , L it; 4^ mauici KL i t photo iLppfi^j ort ■=■,■ - 
l^Ci-H-L All In 2 eiilt^iiLiiH, in dujf Light. 

No darkroom ru-H-di-d. I Jap jiny unguli \-t r 
UTcn't ofTr Can't hat™ negatiTtK. iVvju- 

aw&c-tkcarL'a pictiuv! on tie, Jiir-ii.rE , hsn^lksr- 
rhief. Fnl y-ULir fihoLo ur a picture- o( ymir 
h ftreif. ahltdif-n, nr pula in n*tUNil liEr-liH* 
cu 3 ora on ulalLunvry, j;ree- _ ,i rants. Make 

ArULDfthrtl [if LIU*, .-: Tut lrt P tIrnriph|H-Lti ^;i>l. j. n - 
DLud4i5 IkfpziiJ fur .'100 phnlijft r clips., mn.qliJi. 
ffhisft plwiH, fch enSoTn. fuixl simple, vu*r-lu- 
fiitltAV iumlmrEjonn, everyth inj? LncStidBd r 

kjA ILJ/Shjcv iEiishTninieimiln.il- 
nU l¥k U n £ 1 — £ j rL . Ha {pr\ nl plain- 
|y 1 for raui^ltki* IVttn CnLnr Set. Pny poal- 
m an only #1 plus postage. fCaiHulu jL.^IJ 
UaneF bnler Ohly.t 
UM MFQ. CO., Dept. 247, Kuvt Bldg, CEntlnmti, Q lib 



SEND 




BIG MONEYS HOME! 

NEW INVENTION 

£leetroplale§^ Brtuh 



Ka^ t patented ImdTition makt? possible 
big efttninga AT HOME: Rebate anlo 
psets — worn articles in stonjs. buodk. 



rnaLaurnn ti, et&.wl UL durable, aparkbiiE^ new 

" brush. Easy; 



Cftut, :j[ metal — wi Lli Hirr'lii.'- of 



FREE 

SAMPLE (W 
BOOKLET 

EJlPlaimI All 



g-isiTpIo, r>ui', k. Genuine Gold. SlUvr. Nickel, 
CwiiDLun, etc. Every t-biuji iu.miRbed. Outfit 
COPtp]ete h readr fur uw, No fihrjp rut|uiced. 
t.lc-nr rrmiT to f-5 da li uu r i n I. retime 
UOw. bEualL Envrrtznt r.t it^rtayeu s:i hunnejj. 
^Lr.-sijy repeat. M .K'hiEJC can pay ior Stfletf in 
mn;k. Send TCKjAV for FREE SAM FLIC 
SuiQ i II. i -nr itE i] BQOO^ET how v^n r-in hnve 
a life ircrninc f rem n bll Pi PHiS Cl YOUR OWN 
built upon nutffroers. Act ac oorel 

WARNER ELECTRIC COMPANY 

M, Well-.: 5 L . C i ■■:>=!■?. m , □'•pt. 10 3 







N£W EDlTfQNi A 
ViRtTA&LE ST&J?£ 

MTtp.fi'S# #$WfST 
7££ttm&VE$ A JUEW- 
mrffiiAiS 



5 I& PACES. 5 !^ FLLUST RATIONS 

Wrillsn in a Ti hft -SeehPLCal 3an- 
:.| uago With. 3frli ■* EpldTaa t Dry 

ditrqrnmF. charts ^nd Eab5es. A 

great aid to bvgirmer and experl. 

All a ppljE-alioA^ explained. ^J|C5 



C[ada-n?ieTC3tet? 



J.' 11 ;■ Ju'// A/fTfi * f 

BRDi. a^M-7J|.Tro K 0lii<? 

QtfDi F* YOU# 8 c&* rSDAy- oi 1 ", Wfrfats i LaY-pfxr Si 



HOBART 



Art? mtmJlfG 
££$£&#£ &QCX 
lti U5EJ flf ^SEP- 

*¥-^T|P ItttSHtTW 

LLTH«f(iCnwlSS^ 
USif 15 TkC IE IT 7 - 
IH fliflii 1 ! ipH&lL |J C 

Ary ifffiJtrs '' J 
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—easy to rlca n — unco n-dit io na] |y guaranteed Fur: 
cue year. Tliecrick-ptoofwfij/i Surface is bonded 
to rhe Steel— protects if from rasu 2 5. 50, 75, 100 
f[. length Sr Sold by hardware, building material* 
mill supply dealers, everywhere. Write for folder. 
KEUFFEI. & ESSER CO., Hoboken, New Jerjey 





Th* FOLEY 
SAW fILFR 

it Iji one- L>5r j 

U. Army, 

Air furt-Lv 
h PLM-.I tl’i )h nt Wnr 
uUij mpiiut-ftC" 
1 H T-i Cl ;; plAILtB. 



ICTORY 



Pnlrv ■fl'** Jrsjm fd ‘firwlTijr r-hJiL-iuri Inn. 

as<-p Eu 4ft£7(t In pi- 4 la.il | h, mHlH. Puciorl ui. Thin 
ONE Mili-:'Ii I ih* Jlk'H L'lrrulnr, lun4 a i : : | Ji 4 rid i-Li'-vn 
litlter than cho- barn hHeid TI*h F-sIc^y pbv^s 

nllJiff LLitiic, mvui ii,u i ta u- Mi pwFipt?b »nw break a-?*. AvaiUbli- nr jin-or- 
C r A'B ®r uGltur. IVrltO uii iiuiilni'Mri li“c | r>r|i ppr| for 1 1 Lrr :iL-Jj l\ 

F04.CV WFO, CO., 714-3 Wviay BPdfi., M I rtrtu „ I.dly M I nn. 



111 "!!! 


ii.hiii 


l ,,,,| !||| 


1 I 




fill 


(Ui 


1 ..III 


iiiniiii 


lutpiiilll 


IlllMllf 



Frrrttn FmJi Lhfirl? With 
IDEAL PEHTDH ATOR 

M 1 kr Maei-i j 1 l-Lw 1 
Ctrnplsle Guifir Ob Jk $ 5 , 94 
IPEAL-O 14fl WEST 23rd ST. h N 



ClJtC U UR 

FREE 

Y. 



,J UQW IQ WORK WJTIT TOOLS AND WDQET A pfljnilar bflflk an 

^rnnilmirklnc, psfitnl rrllh Jlludrif I ml me* Inn.; far lio.smn.FT-;, an<L 
vrldL hitUil mu Juf HptFlf-nftd mxHM'urfcsrj* E^iJiy luma notfckli&u 
klhiuld tiiVL a cqij’r A El i u Value m.% $ i .00 

CTAMI CV frtAI c OinUlnii nf ThE Stanley Wurhi, 
d I fll HLei Iv VILj m Elm New Britain. Can II. 

GRANDFATHER CLOCK NOW 

h4»4 ]k lof Slnipll IHQP TESTED COPVRICHIEb ftHTM 1 MJ M t . 

J III Mra I'lc r-Tiuilil-r I L r 1 1 i - 1 ■. iji w,L ?il lb^iiubdi aTt. DIM E knMi f 1 |..4i peg 
hiiu nil i PK-Lpij-i "Jl>: Iliinh. KH iv I n ■£ cian* I ms t.inH viipliL Watmin- 

itWj tii-bi ChirtiH iiiiiTmi.n [a inti riiii biiuliful fJgnlit gnnri- 

^Tt. Ftcf^l, 5— w hdL J-TU MM YE 
H.UEHPEL CHJMlE CROCK tQ N flldi. tt. tuHnihir,, lau.fr 



ItUILfl 

VOUR 




Movies ••• 

ore awaited 

at our far distant outposts 



Every inch of spate in our vant fleet 
uf csrfjo filanre is precious — is urgently needed For 
iran^pcirl iiig vital rnr-dir-stL Hujipliew. and ini- 
[Hirlant war inuleriidH. Still nur gover nme nt 
considers motion picture* so valuable to The mainte- 
nance of high morale m the l . Sl artutd fortes 
tliat the latent lihim, hi 16 mm r v nr* kin*, are 
clepsed ah xi iihlh^ 1 for oilr Wartime skyway 
freight lines. 

Tlioiiwindrt of Amptu {projectors ore being 
utilized in a vast 16 mm, iiiolkm picture program 
Tor training and e-ntert-niniug I nltcri Nalion 
EwJdifcrB oei Lolii llirluirip and proihir tiun fronin. 
Still n ^re projectors are neoh-cl ] J J ri v at e 
Aliens of 16 13 If El. projectors are iirgetl to 
eon tart (avilian DeFeci^e authorities in their Will 
communities and eilliFt tiieir ntadiiue^ hi thin 
% ilal u qrtinio program. 

UJt>% of A j pi pro fadliiice are cugagPNrl In the 
production of projectois and precision warei|uip- 
ruent for ihp T nited NjiiimK Ampro rii^ini^ering 
research eouiiruic* titiJImiiiinlid — -a^ur- 




tl vilia n iihens El LOre clli- 
cienl projectors than 
ever when the war w 
over. In i he mean- 
time you ran plan for 
ibo future by keep- 
ing t ip with tl'ie new- 
devcli>pri]eiilF in 
16 tia iii. prajectora. 
VL rite luduy for 
laScsl A zn pro Calaklg! 



AMFRO CORPORATION. 2SSI N. Western Ave., Chicago Ilk 



AM PRD 



PRECISION CINE EQUIPMENT 



JULY, 1943 
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Magnifying Indicator 












New flccwtfttzWSMte Rule 



■mum w.iiifc ~~ = ^^ = i s TC£Sfl l 

1 1 ii ■ 1 ■ k 



SPECtAL 

COMBINATION OFFER 

iJJtJi- ItdJc uijlS I ii> I ni-rfEnn Brmk; FccPsr-t OMrulatcr tlrT Adding? h-ul 
^MrwtiUK 'a^ J in.' LHH'J.DUIJ; ii ,r TranmpoTCin. Pa^ncur *KhI ftrm-h 



ALL 3 far S1.D0 cash 5 PaiLpiiiJ.*' 



Iviuihlr^ you ta dn difficult. ruScU- 
LuiiDRfl Inatan-Lly without paper or i>eriirLL — mulil- 
* plying, proportions, division, if ».i.rn.r ^ i roe-i*, tsc. Aucuftsl* r 
while composition iuc*i U»H ALaiwSnrd A. Bp^PjCInlldK ncnl*a, 
Fur 4JUJM]J 1 1 ! [4i uulflt , iricfcudiiLk aSiiU 1 rule, 2&-piig?c LUiiKlmrr-d in- 
.struct ion buu-kp h.htt yJ ng (bW, *er* I GO-l 1 £F5Ge b'ureijKU J - WriLlcd 
];nsL]NMLL Saiiala^tion ETUirfint#ed Of nionufj 1 A-Jj-t, UAUUI 
” f Gniu'bl nation OfTwc i OFfl^r pKJtws 



( 3 ** Special Combi nmUon UCTvt] 

■HEW Id CO., Goi 143-0. Grand Dwtral Annei, tow fork CIU 






"EVIBEADY" FLASHLIGHTS AND BATTERIES 

are vital equipment bath at home and at the 
front. Serve by conserving yours! 



LfleaP “ ShHf Roul e 1 ’ PI nr nvt men like 



Liveal Ll SUre Route 11 HI Fin pim m era Ilka 
vtu hill rtidruy— it^djg ! In TAhul 1-if.a It Implntts Of 
youir fr^n. Nit cur iitcmnai?. Pell YlhunLni to 
ItGTfli if nEI UlniJn. NVy |qjiv TvAuil trite, 1 TGr 
lllc. Dfirna vn*t rjfh Ikhl H-»ni1|p tPUa EH I-T5 - 
niUkiL, Ei]UE £H^ l-I Ilit quick Jmrill tLnni. UFinjf 
ll.lL Hill Alb' ttJftcpFtMfil, Nil H'l'lHfl- 1 1 ■ I ‘ 1 1 
AtnaSiiiS fjcM Fit EE. Write- TfllMT | 

WORLDS PRDfi UCTS, CO, 

Oep|. 1-0 -ft Spans-w, Indian* 



nettled- 



^TrTT ^MrTVD Tafc ” fliiiwoHfc 

J Lilli 1T1L1LI1 quE«U«tl|i Making 

The hint lumen t In a «]&f-h tube w'ilh a pin-silt 
hoi* rumiinfi thru Its lower half. Tlae upper 
h il! T i : ; liliecl with jwicfi- P (hen the juice is 
filltfWtd to flow out fur fine minute. The 
figures un the top Section fiuttaftt# Uy (be teril 

of the juice how DiAh-.y tuoa au^ur should be 
added. If aki lut&c runs out-, piictiu i» needacl. 
lull Instmcuona. $ 1 .00 postpaid. Jelflie|er p 
lrnG- d Newark Delaware. 



TRAILER AXLES, HITCHES, AND PARTS 

# IE you BTC- 3nlCF> , "Er4 111 JHUCktAJhLlLff 1 1 ni I it 

D>:](T, JilhrhBH. Amt nl?iK f tr-^l I l-b" pAtT.h, l’l-jiI ,iL‘r 

lv! finjnh|tiLyr. Cem a l*ta haute trailer D*u" 
print:-, 5-1, QP. tt^le for fjH ^fei4(U». 

HAMMER BLOW TOOL COMPANY. Dept. 107 . WAU 5 AW, 



Tired Kidneys 
Often Bring 
Sleepless Nights 

Doctors f;ay your kidneys Contain IS miles of tiny tubea 
OT filter? which help to puidiy the blood and keep y*n 
healthy. When they Eet tired and don't work rJjrht In. 
the- daytime, many people have to eet up nijfhte. Don't 
ii effect thi@ eunditlLin ftnd lose valuAhle, i^itf&l fleep- 

When disorder of kidney function JOemdta ^oiaonous 
matteir to remain in. yoar blood, it may ako cause naE- 
^inST bnekaebe, rheumatic palng. Us Pafh0. tofl of pe& 
and dncrs>\ swelling, puiUPC&fl Utidcf t be Cyea h head- 
aches and dizziness 

Don't waEtl Aak yooF dnigg^t for Dean's Pill?, Used 
eucceEafully by mlllbna for ovrr ^Q- yearn,. They srlvc hap^- 
Jiy rtliEf ainil will help the 16 mi Lea of kidney tmbca flush 
out poiaGftuun waste (rum ymir blond, Cn-% iJoan'^ Villa, 

Say lyoir eaw it i?t J'ujinktr M WiJiairinrf 



BUILD TUB BIGGEST f 1.00 PLANE IN U. S. 



Hew to operate 

WER TOOLS 

A Complete Home Workshop 
; Library— 1400 Photographs 
and Drawings 

Ct>t*erift£ ey ery phe&o of Cpera- 
tion and ni-o.Lntenitw:e of all 
major work-shop rnoior-delYen 
tools—- w i thhundreds of special 
op>eTaliooa explained.— 
ablc shop bint-i. uhoroeuta and 
sco rei of time - saving tabled. 
J Tolls how lo obtain unuiu *1 re- 
luhf P how in keep tooLa, occer- 
1 scifiea at Lop efheiener- Every 
operation, is “ahop-La^wdi- 1 * 

Here's WHflf Vou Gets 

VnL I— Hn-.vToGtt.ihi; Moat DuiofYoarCir- 
c-LilarSawan-d Jointer, VoU I — HowToOpcrate 
Lathe, ineluiliiiK metal apintiio^ and mctnl turn- 
□ j-,i_: , V" mI, )|[-— 1 low To Ope-mtr Bund Saw and 
Scroll 5a w- Vol. IV — How To Get Moat Out of 

Vouf Drill Press including nu.cncxou.gi; DurLliary operations. 
Voh V — llnw To Get Most Out ftfYuur Abrasive Tools. Vol- 
VI— HowT-o Openil^ a Shaper. H?ch-vohi mo include? a Special 
Appendix with -valuable tables and apeeial i fil-urmaticn. 

PLUS — “Practical Finishing Methods" 

How e i j do c\-cr >■ pos^LbLe; fLaaigtliLcLg uperatfort— how iu pfe- 
JULTe the work-— I lo W lu Hlain— fi!l="- vamish— lacquer, etc. 
Proper ttKe of spriLy gnn Jind hnmh- J (nw In mi-j? ytiwr pWA 
low-cost motcrial^. Silk scrccss process — ^how lo I'misli 
melul — make decoralLoiii. Includes qlrf secret methods, 

EXAMINE AT OUR RISK 

Send only $2 foe 1 uOmpleta LLbrsry ond 
FREE Gift Book- On aidval. postpaid, 

examine tlsor. 
oughly. If not 
pjitisJiecJ. your 
(2 plui ratam 



FREE— tEtra fill! 

Wit h **ch snhr ■ 
r.atiY Ul " HOW T® 
WA^m M -i i M h v WHO 

VrvwpY TA-4.ll"- a 
low mtarwi of Inlar- 
rfulinn t-Dr |h* 
rrillfinfii. 



poitngo will he piomptly refunded. 

The Defrfl Ma-nuIartiirEng Compony 
H9-0 L Vienna Avn. P Mil«rnufcee, Wis. 



New# Redesigned 7 - Ft. Super CONDOR Soaring Glider 

KtTHi^cT. iwifif-r IlLehtH. more ^rneefnl jlntu, eonKtTurtlun riii pILIi?;! tl AA 
IJuiaier IJikn e^cr In build. Sfm m fur liaurj. RLE VK-i^lU 1 .., -^XalPW 




Send 5c 

fflf new No. 40 
Catalog 
fnOm a 



4-ff. Cleveland Eaglet 

IJlUgUHJJy l!ODtl OlOlld Of -i maiLiUry typp Ellilftr. n 

t£k raLLtisied nfLer '‘B^by Bovrlua". 

-*+ EusJEr builL. KIL VE-^IH, 

- 7 ^ uidy — — 

' CLEVELAND MODEL & SUPPLY CODING., 4508C6S Lomin Ave., Cleveland, Ohio 




50C 



• H yeur dealer van't supply if on. order direct. 
Cutlets rSc t,t,o oa orrfpi.5 tor less tfion $1,00. 



m 



POPULAR MECHANICS 




